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/- Internal Letter 

@ Date August 31, 1988 

Rockwell International 

No. . U\N.RWHI 

TO mu----) CROW -.----I 
0 7 .  C. Greengard . R. U. Hawes - RCRA/CERCLA Program . Environmental Management 
0 BTdg. 750 . Bldg. T452B . Ext. 2582 

SUBJECT. REPORT ON RADIOMETRIC SURVEY 

The Radiometric Survey t h a t  was conducted dur ing  the time period 
1977 t o  1984 evolved from the use o f  FIDLER (field Instrument f o r  
Detecting Low Energy Radiation) type instruments f o r  research 
projects designed t o  identify methods t o  evaluate contamination i n  
soil. Experimental instruments were being used a t  the Rocky Flats 
Plant as early as 1971 or  1972. A copy of a 1974 l e t t e r  from DOE 
(attached) recognized that  the f IDLER was becoming an impor tan t  
research instrument. 
best available technology a t  the time, a plant wide survey was 
undertaken i n  1977 w i t h  the concurrence of DOE (see attached l e t t e r ) .  
The instruments used a t  the Rocky Flats P l a n t  are composed of a NaI 
scinti l lat ion probe made by Bicron Corporation and an analyzer from 
Ludl urn Measurements, Inc. (brochure attached). 

Because the FIDLER was easy t o  use and was the 
. 

Due t o  instrument and manpower limitations, the survey was conducted 
only when personnel wbe avail ab1 e and the weather cooperated. 
Construction activit ies ' took precedencc i n  the survey so t h a t  the 
affected areas could be surveyed p r io r  t o  excavation. B u i l d i n g  910, 
the reverse osmosis plant, i s  one good example o f  a project where the 
survey was done p r i o r  t o  ground breaking and radioactive soil 
contamination was found. Contaminated soil had t o  be removed before 
construction could proceed and the FIDLER was used t o  identify where 
the contamination existed and when removal was sufficient. This 
project was the first use o f  front-end loaders t o  place moist soil 
i n t o  wooden boxes for  of f - s i te  shipment. Prior t o  t h i s ,  contaminated 
soil removal had been done i n  a portable house w i t h  a HEPA f i l t e red  
exhaust system. T h i s  type o f  excavation was very labor intensive. 
The soil was removed using shovels and hand water sprays t o  control 
resuspension, and the soil was placed i n t o  plastic bags. 

The PSZ (Perimeter Security Zone) project represented one of the 
f i r s t  large areas t o  be surveyed. 
map the area, survey s i t e s  were measured i n t o  strips ten feet  wide 
by 300 feet  long. Wooden stakes were placed i n  the corners and 
yellow ropes were la id  on the ground t o  delineate the strips. The 
Radiation Monitors wielding the FIDLER would slowly walk  a rig zag 
path between the ropes. 
salaried employee from HS&E. 
own mapping and recording and reported t h e  results weekly t o  
Environmental Analysjs and Control. 

In order t o  log the survey and t o  

Readings were generally recorded by a 
In l a t e r  years the monitors d i d  the i r  

. -. . . . , 
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More careful monitoring was performed when an unusual reading was 
noted dur ing  the i n i t i a l  survey. Readings were recorded and the area 
marked, usually w i t h  wooden stakes w i t h  yellow and magenta barrier 
tape between them. EAbC and the Radiation Monitor supervisor were 
also notified. If the identified area was n o t  i n  a construction area  
or i n  an area of potential risk t o  personnel or  the environment, the 
survey continued. Arrangements for removal o r  clean up were made i f  
the contamination was an ismediate hazard o r  obstructed 
construction. 
par t  of the survey. 

In the early years of using the FIDLER, several attempts were made t o  
correlate the counts per minute (c/m) readings on the instrument w i t h  
a quantitative activity. T h i s  technique was discarded and the c/m 
readings were more properly used t o  indicate only relat ive 
differences i n  activity. ‘Hot Spots’ which were found by the FIDLER 
could be anything from plutonium t o  depleted uranium. Specific 
radioisotopes could be identified only by laboratory analysis o f  a 
soil sample. 
discusses the 1 imitatiops of the FIDLER. ) 

By September, 1984, over 11,000,000 square feet  of the Rocky Flats 
Plant had been scanned using FIDLER instruments. 
accomplished it‘s purpose of locating abnormal radiation levels i n  
the soil of the  Rocky Flats Plant and confirmed t h a t  large areas o f  
the plant have higher than environmentally acceptable levels o f  
radioactive contamination. (See the l e t t e r  of completion, Yoder t o  
Nicks 09-18-84 and a map of  the survey attached.) 

However, cleanup was not  intended t o  be an integral 

(See le_tter Setlock t o  Greengard 08-19-88 which 

The survey 

R. W. Hawes 
Environmental Hanagement 

fnc. 

cc: F. 0. Hobbs 
6. H. Setlock 
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R. E. Yoder 
Director, Health, S z f e f y  t Envi ranment  

_ .  RockwcI I I n t e r n a t i o n a l ,  A I ,  RFP 
2.r. I I 

R A D l O E T R l C  SOIL SURVEY - PLM 

Please document and imp1 ement  a p Ian  which estab I ishes 
q u a r t e r l y  s u r v e y  commitments t o w a r d  t h e  u l t i n e t e  c o m p l e t i o n  

' of t h e  r a d i o m e t r i c  soil s u r v e y ,  as a g r e e d  t o  a t  the  -. 
r3presen:  a t  i ves. The 
i s t i n g  for  m p l e t i o n  - 

,.-.... .- 
-A- & s p e c i f i c  p l a n t  arcer. vie r e c o g n i z e  t h a t  plan? con- 
, &. TJ. 
,--- -:-Ff %li. - nm. s t r u c i i o n  h e a v i  l y  impacts  s u r v e y  p r i o r i t i e s  (e.9. , 

p r e - o p e r a t i o n a  I s u r v e y  of t h e  area a r o u n d  Bu i I d i nSs 37 I /374 1, 
therefore a n n u a l  review and r e v i s i o n  may b e  a p p r o p r i a t e .  .. - 

F i z V  p l e a s e  i n c l u d s  o n c e  p e r  qgarter a s t a t c m o n t  I 
progress i n  t e n s  of t h e  co;;iriitnl;nts set fo r th  i n  t h i s  

1. &>I+ -.& plan .  



f Features 
i *NolCn,SCINllUAJOR 
! * OPTIMUM RESPONSE FOR 

LOW LNEL4.W ENERGY 
APPUCAnONS 

FOR HELD USE 
* B E R W U M  WINDOW 

CARRYING HANDLES 
AVAILABLE 

& 

RUGGEDCONSTR~C~ON 

For information on typical 
background rates for specific 
applications, contact Bicron. 



Due to our copobiliti in No1 (ll) 
and agonic scintillators, Bicrm can 
offer o wide variety of scintillation 
plobes.Wsatiksurveysystemam 
rtKnbeobtoined.porticulor)ywhen 
the probesoreused withtheBicron 
onow sunfey meter. 01 the lab 

. teen' s a M / r o t e m e t e r l ~ e r .  

other tenninatbnsovoilob4 
TEMPERATURE EANGE: 4 O  t043"C 
TEMPERATURE RATE OF CHANGE: 
40°C per hour 
SaE: 5.562- mOx. do. x 1O.QS' 
(14.13 x Z.72cm) excluding hondl 
ACCESSORIES: Caying hondles 
GSHH (horitontol) and GSHV (ver- 
tical) shorn below 

! 

t 



MODEL 16lANALYZER 

GENERAL DESCRIPTION 
The Model I 6  Analyzer supplies the complete dedronk rcqnircmenft for scintillation. proportionsl 
ot GM monitoring with the added feature of a window -am$lifier for selective gamma 
monitoring. A two-position switch marked "IN-OUT" a!lows the k t r u m t d  to operate as a 
noma1 count reit  meter or as a single channel analpr.  with the analper switch in the  OUT 

f ,  this mode, the instrument pedorms as a normal count rate meter. With the analyrer 
witch IN, the Lo discriminator acts as a threshold seIc&or.and the Hi discriminator selects 
the upper &crimination level. The upper discrimination level may bebdjusted'be?ween the threshold 
bv-1 a d  two +imcs t h r  thmbo!d level (not exceeding 69 mi!livoItr!. In this mode. the unit 

osXon, +he Lo discriminatar controls the discriminat;on level and the Hi dircriminaior is  inadwc 

operdes as a single channel analj~er. 
S?ECIFICATIOYS 

COUNT LINEARITY: 2 5 %  of the full r u l e .  

DISCRIMINATION U G L :  br Diwrimiutor 2 te 60 
nilliiltr. 

I N W  I M P E D U C k  0.1 Me90hn~ 

TlUE CONSTAHI: 11 wcodr 
CAUIRATION: Sienderd ani( calibrated io  SO0 c d J  
m h d e  4 t h  Iruktlpliir d XI. XID. XIOO. Xi.000. 

cowIuou 
HIGH VOLTAGE: Adiustrble. =2,4W r~k Ei~-.b 
requbied to 1%. Will wpporl scintillation &ads 
b vdh, propodionel h 2.400 . r M r  

U N C h  UuHi!unc#ion b.*r h o b  
ono-fia9er op.re#ion rad selects opo.rrt;od m o d n  of l .W-  
7at' rra9e multiples mf  xi.^. X100. XIC. a d  X i  
in  tolationd order Ir#n the 'OR' podmn. A f l u e  
nark bcatrd under $he bob end G b l e  in all but 
(be "OW posWin aids in proventin of iar4rvm-d b v . .  
W W  &Her is  rct;r*td. 
D1SCRIMINATOR: c.m 0.d cmdmh tr dibl 
%La discriminrtion br.k 
ANALmR, INaW: &or nurrrCod 4q9k s a  h 
0I.ciap Hi dircriminelor in mr md d cicr i l .  
CALISUATION CONXOLS ere indwiduat wmtiowhn 
an math ronge. They are ecc~ssibk b c n  the h a 4  
SWU di b o p o r a i i n d  ~I~I(L 

I LUBLUM MEASUREMENTS, INC. 0 1219 Eust Broodwoy Swectwoier, Texot 79556 
Tdephorc (91 3) 235-5494 

(. ...- _... 



- PULSE.R.4TE METER, MODEL PRM-5 and MODEL PRM-5-3 
GENERAL DESCRIPTION 

PRM-5 i s0  p r t r b l e  batleryopcrrted puke rate mctcr with singlc channcl pulse high! analyzer capabilities. 
ins:rumcnt may be used with a aide variety of scintillation or  proportional detectors to dclcct alplu, beta or  
ma radiation. The a d v a h g e  of tbe PRM-5 is the measurement of a low energy zadiation in thc presence of 

afgber enarm mdiation of the same :ype. A v e l  mounted switch can disable the PHA, yielding a conventional 

The count n t e i s  read out by the kberline L I N - I d  presentation. This presentation eliminattsall s a l e  switching 
aad multiplying faclors, yet retains b e a r  increments within cach decade. Four dccadcs are covclrcd using two 
meter movements tc yield a scale length of about 1.5 inches per decade, which gives maximum rcadability and  
ease of interpretation. 

h l l  s a l e  readfngs for the four decades are 500, SK, SOK and SOOK counts per minute (CPhS) r e spcc t ivdy ,  uli-  
b t e d  to read the true puke frequency. Other m g e s  a r e  available. 

The instrument electronics are packaged on three plug-in etched circuit boards for ease of maintenance and for 
maximum versatility. 

'Iht battery pack Eses five standard "D" s i z e e l l s  of any lype commerclally availablc (carbon-zinc, xnercwy, 
nickel-udmium , alldine). This aUows a choice depending on the battcq- feature considered most important. A 
bpttcry coadition cbeck is provided on the front panel. 

A d  monltoringapbility is included by aamnectoron the front panel. Either a heaQet oran EYC Model SIC-I 
speaker m a y  be used. This signal may also be used for pulse counting with an cxtcrnal scaler. 

-bc PRM-5-3 is ldcntial to the irRh.I-5 except it bas three switch selected HV ADJUST controls. This allows 
presetting UQ to three different conditions, such as , three different energies witb the same probe, O r  with 

gross counting instrument. . .  

. 

. 
different probes. 

SPECIFICATIONS 

d e  in four linear , continrouslp progressive LJN-LOG 
decsdes; 0 to 500, 500 to 5,000, 0 to 50,000 and 50.000 
to 5G0,OOO. Calibnted to pulses. (1 for l j  

OPERATIOKAL CONTROLS: Three position front- 
me1 mounted W-tch (OFF, ON, EAlTERY CHECK), 

~7DICATORs: Visual-Scale hbrkings: 10 divisions 
per Gecadc with tumbcrs at 1/2 anr! full decadcs. Scale 
Length: nominal &32in. (?.74in.'ist and 3rd decades, 
1.42 in. 2nd and 4th &-=des;. Response Time: dif- 
k r m t  for each decade and varies with calibntion set- 
Urn. Nominal: 12sec. la decade, 6sec. 2nd decade, 
1.5 wt .3 rd  decade, 0.3 scc. 4th decade. Linearity: 
t8% of full s w l e  of decade being reaci. wbcn properly 
ealibntcd and drivcn with a repetitive signal. Aural- 
BNC series coaxial cmktor.  Signal: direct-coupled 
squarc wave, 5V through 22K. Each pdse counted 
d m g c s  stale of output. 

- 8.V.ADJUST. 

B A m R Y  BOX AND BATTERIES: BWdd OP-1-1. 
plug-in module, containing five carbon-zinc "0" cells, 
typical battery life of 200 hours. Mercwy. Alkaline, 
or Ni-CJ 7 sized haltcries may be uscG for special 
applications. 

1. 1910 

ELECTFt@)\?CS: H.V. output adjustable mnp=, 200 
to 1500 volts. H . V .  regulation, less than 25 volts 
change with battery change from 8 to 5 . 5  volts. 
H.V. output irnpcdance approsimatcly 5 megohms. 
Counter input sensitivity approximately 5 niillivolts . 
Window width adjustable :rom 0 to at least 2 times 
thc input sensitivity by card mounted control. h i r e d  
puke resolving time less than  10 microseconds. Cal- 
Ltuattd by four ctassis mouated controls. 

ENVIRO?iAEKTAL CAPAB:LITIES: All critical points 
are sealed with 0-rmgs or glands. Shock resistant. 

TEMPERATURE CAPABILITIES: Operztes from - 4 O T  
to 440'F dcpcnding on type of 'P" cells used. 

FINISH: Baked pray tummcftonc enamel, white silk- 
screened mmenclaturc and chrome-plated fittincs . 
SIZE: 8 i n . T y c . x i ~ .  W x i - 1 / 1  in .H.  

* .  

. . -. . . . . 

P.O. Do\: 2108' S m t 3  Fc. New hlrmico 67501 
PJMUW S05-- . fW'S 910-985-06iS - 
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lntemal Letter 

b u  August 19, 1988 
TO (y.cn.---I . T. C. Greengard . RCRA/CERCLA Program . Bldg. 750 

Rockwell International 

No. 

FROM & o . n ~ l ~ n .  -. -) 

6 .  H. Setlock 
Env. & Health Prog. 
Bld . T452A 
X2483 

REQUEST FOR DETAILED REPORT ON RADIOMETRIC SURVEY 
SUMECT- 

In your letter of 8/16/88 (see attached) you stated that A. E. Whiteman 
(Area Manager, DOE/RFAO recently expressed surprise that all areas 
fact, all areas identified as "above bac qround" by the radiometric Erve+ 

ad 
x identified in the HS&E R adiometric Surve had not been cleaned up. In 

soil/grass/moisture attenuation, etc.. . 
The purpose o f  the radiometric survey was t o  detect extremely contaminated 
areas of the plantsite (500,000-1,000,000+ pCi/gI for worker safety and 
environmental containment purposes. Therefore, hot spots' in the 
Radiometric Survey were operationally defined as levels which exceeded 
'background FIDLER measurements' and triggered an instrument response. 
Consequent1 the 'hot spots' currently under discussion (i .e., 

Investigation Report) are obviously not 'hot spots. in the operationally 
defined sense o f  the Radiometric Survey conducted in 1977-1984. Clearly, 
the focus o f  the Radiometric Survey effort was to identify and remediate 
substantia11 higher levels of plutonium in soil than must be addressed by 

Your 8/16/88 information request specifies that the following areas o f  the 
radiometric survey be addressed in a detailed technical report: 

radioactive T y contaminated soil areas identified in 881 Hillside Remedial 

ycur 881 Hi1 r side Feasibility Study. 
- .- 

Survey desfgn 
Equipment used 
Areas surve ed 
Survey resuZts 
Areas cleaned up 
C1 ean up methodol ogy 
Waste disposal sites & documentation - 

. .-._. 
. .  

. .  
.. . 

_ .  
. .  . 



1. C. Greengard 
Page 2 
August 19, 1988 

Our HSbE report can address areas 
detail by your Waste Operations group who handled the cleanup/disposal 
activities. 
We will make every effort to meet our September 1, 1988 deadline for this 
report. Please contact me i f  you Zave any uestions or require additional 

1)-(4) comprehensively; areas ( 5 )  - (7) 
will only be addressed superficial 1 y but they can be addressed in greater 

information prior to our September 1, 1988 1 eliverable to you. 

f 
6. H. Sdflock, Hana er 

Enc. (1) 

Environment and Hea 9 t h  Programs 

cc: 
R. J. Erfurdt 
F. 0. Hobbs 
K. B. McKinley 
W. F. Weston 
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Internal Letter Rockwell International 

'-August 16, 1988 No. RADIOSUR.TCG 
TO uw-.--*wnr) FROM (~.lr. -ton. k m ~  ~ b m .  

6. H. Se t lock  1. C. Greengard 
Health,  Sa fe ty  and Environment RCRA/CERCLA Program 
Building 123 Building 750 

. 7121 

sU~ECIo RADIOMETRIC SURVEY 

. During a recent meeting w i t h  Earl Uhiteman and Dom Sanchin i ,  Earl  
expressed surprise t h a t  a l l  a r e a s  identified a s  "hot  spots" i n  the  
HShE Radiometric Survey had not  been cleaned up. Dom and Earl asked 
are t o  determine what has  been cleaned up. Would you p l e a s e  have your  
s t a f f  respond i n  a d e t a i l e d  r e p o r t  t h a t  i nc ludes  survey des ign ,  
equipment used, a r e a s  surveyed, survey results, a r e a s  cl eaned u p ,  
c l ean  up methodology, u l t i m a t e  waste d i sposa l  s i t e (s )  , and 
documentation. 

Thank you f o r  your  coopera t ion .  We would a p p r e c i a t e  having t h e  
r e p o r t  by September 1. If you have any ques t ions  p l ease  c a l l  me. 

-Tgn\ 
7. C. Greengard, Program Manager 
Environment a1 Res tora t ion  

CC: 
R. J. E r fu rd t  
F. D. Hobbs 
R. W. Hawes 
K. B. McKinley 
W. F. Weston 

. _. 

. _ . .  - . .  
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Rockwell 
international 

84-w-2709 

RAD1O)IFIRIC son SURVEY m E T 1 O N  

ppro%fmately three years ahead of schedule. I n  Novcrmber, 1977 when .I ntfcfpated that  a f s  project r o o l d ~ r e p u i r s  ten years t o  r c ~ p l i s h ,  

s ing the FIOLER (F ie ld  fnstrunent for Detecting Lar Energy Radiation) 
u n q  instrunent, Roche1 1 personnel have methodical l y  scanned aver 
1,000,000 sciuare feet of the Rocky nats Plant, Over Z D O O O ~ O O O  square 

fee t  were devoted t o  t h e  Perimeter Security Zone (PSZ) which was o r i g i n a l l y  
(designed t o  extend outside t he  ex i s t i ng  perfmeter chain-link fence, A l l  of 
ithe contarnfnated s o i l s  i d e n t i f i e d  were removed where pract icable and above 
background areas of M e  plant were documented by t h i s  radtanetr ic  suwey. 

I 
I I 

e RadiaPetric So i l  Survey of the  Rocky Flats Plant r i t e  has been ampleted 

. ockrell Internat ional  o r i g i n a l l y  agreed t o  undemke th i s  tusk it was -. 

S 
Robert E. %kr, Dlrectot 
Health, SafeQ and Enviromerrt 

3rlg. rnd 1 cc - Jak Nicks 
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Internal Letter 

.April 17, 1984 

TO \mam.-krrVl-J 

.Ralph Hawes 

.Building 452 
-2582 

,Ir Rockwell International 

No. 

FROM wmo. ~ p n ~ l o n .  tnorrvl-. 
.R. W .  Norton 
.Rad i at i on Moni tori ng 
-2396 

suarEcr*RADIOMEIRIC SURVEY 

For week ending 4/16/84, Radiation Monitoring surveyed 129, 878 sq ft. 
Around Building 444 (see attached map for details). 

R. W. Norton 
Foreman Radiation Monitoring 

cc: 
R. G. DelPitto 
C. G. Haynes 
E. E. Klanecky 

, . -. . .. 

. .  . . .  .. . 
. .  .. . .  
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R W F L d r M  

Lnum 8pmm 0- 
-)clb-- 

0.0. B o x  464 

gm, 4B7-rn 

contr~tor to US Deputmud d E m f f  

Rockwell 
cdordo -+a internatlone1 

i 
p e p t a n b e r  18, 1984 
e 

ames R. Nlcks 
rea M n a g e r  

ED RFAO 

RRDIOERIC SOIL SURVEY m R I O N  
e 

i 
e R a d i a a e t r i c  Sol1 Survey of the  Rocky F l a t s  P l a n t  site has been canpleted 

pproxlmately three y e a r s  ahead o f  schedule. In Novemberr 1977 when 
ockrell I n t e r n a t i o n a l  o r i g i n a l l y  agreed t o  undertake thls t a s k  I t  ras  
n t i d p t e d  t h a t  thls proj8ct r w 1 d . r e q u l m  ten years t o  accolapllsh.  

s i n g  the  FILER (Fleld I n s t r u m e n t  for Detectfng L o u  Energy R a d i a t i o n )  
u n e y  l n r t r m e n t ,  Rockuel l  personnel  have methodical l y  s c a n n e d  Over 

flrOOO,OOO square feet of M e  Rocky F la t s  P l a n t .  Over 2,000,000 s q u a r e  

(deslgned t o  e x t e n d  outside the e x i s t i n g  p e r i m e t e r  c h a l n - l l n k  fence. A11 of 
i M e  contaminated  soils ident l f ied r e r e  removed where p r a c t i c a b l e  and a b o v e  

iackground a r e a s  of M e  p l a n t  were documented by this radlometric survey. 

f fee t  were devoted t o  t h e  P e r i m e t e r  S e c u r i t y  Zone (PSZ) which was o r i g i n a l l y  

bbert E. wderD Director 
lealth, Safety and Envlrorment 

84-RF-no9 

. .. . 

. k f g .  8nd 1 cc - J.R. Nicks 
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Internal Letter Rockwell International 
Date *May 15, 1984 No. 

TO mum.----fJ-) FROM ~ lm.Qp.w~l - - *senu .ma)  

OR. W. Hawes 
*Environmental Analysis Control 
-Bui 1 di ng 452 

. R .  W. Norton . Radiation Monitoring 
2396 

SUBJEGT -RAD IOMETRI C SURVEY 

For week ending 5/15/84 Radiation Monitoring surveyed 120,900 sq. f t .  
O f  the 120,900 sq f t  90,900 sq f t  was surveyed around Building 444 
Area C. We were unable to survey 750 sq f t  due to high background. 
This  area i s  loca ted  nor th  of Building 447 and west of Building 448. 
Also 4 sq ft  was found above background loca ted  7 f t  s o u t h  of Door 
25 Building 444, 32 f t  west of Building 444 and 1 0  f t  nor th  of 
Building 453 (see a t tached  map for d e t a i l s ) .  O f  t h e  120,900 sq f t  
30,000 sq f t  was.surveyed i n  the nor th  east corner  of Area B. 
No problems found (see attached map for d e t a i l s ) .  

R. W. Norton 
Foreman Rad ia t ion  Monitoring 

cc: 
R. G. DelPizro 
C. 6. Haynes 
E. E. Klanecky 

e. 
, 
I . . -- 

. .  

. .  . 
. .  

. .  .. 
. .  ........ . 





: \  c 

. .  

Rugust 27,1904 

R . W .  Hawes 
Envronmental analysis 
B u i l d i n g  T 4 5 2 B  

. RRDIOMETRIC SURVEY 

For t h e  w e e k  e n d i n g  FIugust 27, 

R. W. Noryon 
R a d i a t i o n  Moni tor ing  
B u i l d i n g  881 
2336 

1984,  R a d i a t i o n  Moni tor ing  surveyed 
220,554 s q  f t .  See attached maps for d e t a i l s .  

Q tota l  o f  2,579,212 s q u a r e  f e e t  have b e e n  s u r v e y e d  t h u s  far i n  
1984. 
September 30, 1984 d e a d l i n e .  

Fls o f  August 27, 1 9 8 4  w e  are on s c h e d u l e  t o  meet t h e  

R. W. Norton, Foreman 
RRd i et ion lriclni t ori nq 

Qt t achment 

cc: 
R. 6. DelPizzo 
C. E. Eaynes 
E. E. Klanecky 
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- 1  Internal Letter 

July 5,  1984 

TO 

e 

SUBJECT- 

Ralph Hawes 
Environmental Analysis Control 
B u i l d i n g  452 
2582 

@!l'Q Rockwell International 

No. 

Radiometric Survey 

FROM cwum.oqmu-n. ' - m . m l o m D ,  

- R. V. Reischick 
Radiation Moni toting 
B u i l d i n g  881 
2396 

For week ending July 2, 1984, Radiation Monitoring surveyed 
199,000 square feet .  

A total o f  1,717,053 square f ee t  have been surveyed t h u s  f a r  
i n  1984 w i t h  a total  o f  1,887,047 square fee t  remaining. 

See attached maps for  details. 

R. V. Reischick 
Foreman Radiation Monitoring 

A t  t a  c hmen t 

cc: R. G. DelPizto 
C. G. Haynes 
E. E. Klanecky 
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Internal Letter 

Date April 30, 1984 
TO *ucn.auMbmm.k(lmt*bdnr) 

R. Hawes - Building 452 
2582 

Rockwell International !!!!A!! 
No. 

FROM (rum -tion. - -. mm~1 

-Re H. Norton 
-Radiation Monitoring 881 
,2396 

SUBJECT- RADIOMETRIC SURVEY 

For week ending 4/23/84 Radiation Monitoring surveyed 37, 125 
square feet east of Building 444. Of the 37, 125 square feet 
Radiation Monitoring was unable to survey 1350 square feet 
due to high background readin s from Building 664. 

. (see attached map for details B 

R. W. Norton 
Foreman Radiation Monitoring 

cc: 
R. G. DelPizto 
C. G. Haynes 
E. E. Klanecky 

e: 
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APPENDIX B 
DATA SUMMARY 



APPENDIX B: DATA SUMMARY 

Summary Statistics - OU14 Boreholes 
IHSS 131 Boreholes 
IHSS 156.1 Boreholes 
IHSS 160 Boreholes 
IHSS 160/161 Boreholes 
IHSS 161 Boreholes 
IHSS 162 Boreholes 
IHSS 164.1 Boreholes 

Summary Statistics - OU14 Surface Water 

IHSS 160/161 Surface Water 

Summary Statistics - OU14 Groundwater 

IHSS 13 1 Groundwater 
IHSS 156.1 Groundwater 
IHSS 161 Groundwater 
IHSS 162 Groundwater 



SUMMARY STATISTICS 
OU14 BOREHOLES 



MSS 131 
BOREHOLES 



SAMPLE LOCATION - 
MEDIA TYPE - 

(a) . ll It has a U. (h. ct~emical was not detectad In (h. analydr 



SAMPLE LOCATION - P p 9 -  I 

MEDIA l W E  - saL BORING 

h n II II II 



(a) - If it he1 e U. tha chemisai was no1 detected In the enaiyde. 



SAMPLE LOCATION - PI14789 
MEDIA TYPE - SOIL BORING 

II i n 1  

la) - If I1 has a U. The sh.mical was not detected In lhs analyds. 



SAMPLE LOCATION. 
MEDIATYPE- 

Pll4Ms 
SOIL BORING 



SAMPLE LOCATION - P114ede 
MEDIA TYPE - saL BORING 



(a) - If It ham a U. (k. chomkal wam not dote.=led In the aMlydS. 



SAMPLE LOCATION - 
MEDIA rrpE - PI15588 

s a L  BORING 

a 

(a) - If It ha@ a U, the chemical was not de%M In the snalydn. 



SAMPLE LOCATION - 
MEDIA TYPE - 

PllBJeO 
saL BORING 

(a) - If It has a U. the chemical was not d.(.cted In the analyds. 

0 



SAMPLE LOCATION - 
MEDIA TYPE - P313488 

saL BORING 

(e) - If I1 ha. a U. the chemical woe not detectad in the analysis. 



SAMPLE LOCATION 
MEDIA TYPE - P411MS 

saL BORING 



SAMPLE LOCATION - P 4 1 1 0  
MEDIA TYPE - SolL BDAING 

CHEMICAL 

(8) - I1 It ha8 a U. ch. chomlul woo not dotscad In Um analyds. 



SAMPLE LOCATION - 
MEDIA TYPE - 

P411789 
s a L  BOAING 

CHEMICAL MAXIMUM DET? MINIMUM STANDARD GEOMETRIC GEOMETRIC 11 RESULT 114 11 RESULT kll MEAN 11 DEVIATION 11 MEAN 11 STANDARD (I 11 lLAMkj& 11 

(a) - If I1 has a U. the fhnnlcal was not det.ewl In me 4nalyds. 



SAMPLE LOCATION - 
MEDIA TYPE - P411880 

saL BOAING 

a 



SAMPLE LOCATION - 
- MEDIA TYPE - P411989 

saL BORING 

CHEMICAL 

(a) - If It haa a U. the chemicsl wao not dobetad In the analyda. 



SAMPLE LOCATION. 
MEDIA TYPE - P41Peg 

saL BOAING 

(a) - I1 It ha8 a U. the sbmkal was not dst.*sd in (h. analyds. 

' 0  



SAMPLE LOCATION - 
MEDIA TYPE - 

P412469 
saL BORING 

(a) - If 11 b o  a U. the chemical m a  not detectbd In the ~ a l y d a  



SAMPLE LOCATION - 
MEDIA TYPE - P41OMS 

saL BORING 

(a) - I1 it ha8 a U. th. chsndcal warn not de(.c(ed in ma analyds. 



SAM- LOCATION 
MEDIA TYPE - 

P41- 
SaL BORING 

a 



SAMPLE LOCATION - 
MEDIA TYPE - 

P314289 
s a L  BORING 

II CHEMICAL 

(a) - II I1 h a  a U. the ehomlcsl wan not de(estsd in che analysis. 



SAMPLE LOCATION - 
MEDIA TYPE - P41peO 

saL BORING 

a 

e 

(a) - If ll h a  e U. the ch.miul m a  not &teetad In th. amlyds. 



SAMPLE LoCAlloN. 
MEDIA TVPE - P412180 

saL SWING 

(6) - If It has s U. the chemicsl was not deatsd In the Mslyds. 



(a) - If It ha8 a U. the chomkal warn not doteztad In the a ~ l y d 8 .  



S u l R L E  LOCATIQJ - 
MEDIA TYPE - P41021)9 

SOIL BORING 

(a) - I1 it has a U. lhe cbmlcsl wae not dotocad In tha analydo. 



e 

a 

SAMPLE LOCATION - 
MEDIA TYPE - 0187 

s a L  BORING 

CHEMICAL 



SAMPLE LocAnoN - 
MEDIA TYPE - 0187 

SOIL BORING 



SAMPLE LOCATION - 
MEDIA TYPE - Q187 

S a L  BORING 

(a) - If It has a U. (h. ch.mlcal was not detected In the analyds. 



(a) - If 11 ham a U. the chemical was not detected in lha aMlYsls. 



(8) - If It has 8 U, the chemical w81 not detected In the andyds. 



(a) - If It has a U. the chamlcnl wan not detected In the analyds. 

SAMPLE LOCATION - 
MEDIA TYPE - 



SAMPLE LOCANON. 
MEDIA TYPE - 

SWOP 
SURFACE WATER 





(a) - I1 It has a U, the chofnkal was not detected in the anelyelr. 



SAMPLE LOCATION. 
MEDIA TVPE - 

S W S  
SURFACE WATER 





SAMPLE LOCATION - 
MEDIA W E  - 

Sm)355 
SURFACE WATER 

(a) - II it has a U. the chemlcal was not detected In the snalysls. 



SAMPLE LOCATION - 
MEDIA TYPE - 5- 

SURFACE WATER 



SAMPLE LOCATION. 
MEDIA TYPE - 

SWW8 
SURFACE WATER 



SAMPLE LOCATION 
MEDIA MPE - 

S M  
SURFACE WATER 

(a) - If It has a U. the chemical was not detected In ma andyda. 



SUMMARY STATISTICS 
OU14 GROUNDWATER 



SAMPLE LOCATION - 
MEDIA W E  - P ~ l ~  

GROUNDWATER 

I STANDARD 
CHEMICAL 



SAMPLECOCATION - 
MEDIA rrpE - 

P ~ l ~  
GROUNDWATER 

(a) - If I1 has a U. the chemical was not detected in lhe analysis. 



SAMPLE LOCATION - 
MEDIA TYPE - Ppe26S 

GROUNWATER 

(a) - If It has a U. the chemical woe not detected In the analydr 



SAMPLE LOCATION - 
MEDIA TYPE - Ppo3Bo 

GROUNDWATER 



SAMPLE LOCATION - P2W380 
MEDIA TYPE - GROUNDWATER 

CHEMICAL MAXIMUM DET? MINIMUM DET? MEAN STANDARD GEOMETRIC 
RESULT n\ RESULT tn\ DMATION MEAN 

(n) - ll It hna n U. the shemiul wne not d n M d  In tho nnnlyeh. 



SAMPLE LOCATION - 
MEDIA TYPE - 

4uu) 

GROUNDWATER 

MAXIMUM DET? MINIMUM DET? MEAN lml RESULT 11 (al 11 CHEMICAL 



- .  

SAMPLE LOCATION - 4488 
MEDIA TYPE - GROUNDWATER 

II 



SAMPLE LOCATION - 
MEDIA TYPE - 4488 

OR OUNDWATER 

(a) - If It ha8 a U, the chemical was not detected in tha annlyds. 



SAMPLE LOCATION - P411289 
MEDIA TYPE - ORCUNWATER 

h II n 



SAMPLE LOCATION - P418ZSQ 
MEDIA W E  - OROUNWATER 

(a) - If it has a U. th. chemical was not detected in the analyds. 



SAMPLE LOCATION - 
MEDIA TYPE - 0187 

OR OUNDWATER 

0 

a 



SAMPLE LOCATION. 
MEDIA TYPE - 0107 

GROUNDWATER 

I CHEMICAL 

(a) . If It har a U, me chemical wan not de- In the analydo. 



SAMPLE LOCATION . 
MEDIA TYPE - 

8180 
GROUNDWATER 



SAMPLE LOCATION . 
MEDIA MPE - 

61M 
GR WNDWATER 



APPENDIX C 
EXCERPTS FROM THE 

BACKGROUND GEOCHEMICAL REPORT 
EG&G 1990 



Sta t i s t i cs  fo r  Dissolved Metal Concentrations in 
Background Rocky f l a t s  A l luv ia l  Ground Water Semples 
(concentration un i ts  m g / ~  

Normal o r  Log Normel* 

U w r  Tolerance L imi t  
Lower Tolerance L imi t  

Maximm Concentration 
M in im Concentration 

cohen or  Unrevised 
Mean 
Standard Deviat ion 
Smple Size 
Percent Detected 

Clessif  i ca t ion  Method 

Normal Normal 

0.N 0.5U 
0.03U 0.0265U 

UN UN 
0.0835 0.0670 
0.0311 0.0851 

23 29 
17.4 0.0 

KA KA 

M9 Mn 

N o m  I 

0.01u 
0.001u 

UN 
0.0038 
,0.0019 

21 
0.0 

KA 

Hg 

Normal 

0.116 
0.0625 

UN 
0.0951 
0.0119 

30 
26.7 

KA 

MO 

Normal 

0.005u 
0.002u 

UN 
0.0020 
0.0007 

0.0 

KA 

22 

M i  

Normal 109 

43.5726 

0.0111 75.0 
0.004U 17.0 

UN UN 
0.0028 36.6861 
0.0017 3.1023 

6.7 100.0 
30 30 

KA KA 

K Se 

Norma I 

2.5U 
0.005U 

UN 
0.4466 
0.2343 

0.0 

A 

29 

A9 

Normal 

8 

0.ow 
0.0opu 

UN 
0.0061 
0.0021 

4.0 

KA 

25 

Ne 

Normal 

0.05u 
0.om 

UN 
0.0218 
0.0060 

0.0 

KA 

30 

S r  

Normal 

0.0201 
0.004U 

UN 
0.0116 
0.0033 

3.7 

KA 

27 

T l  

Normal 

0.266 
0.03U 

UN 
0.0706 
0.0576 

27 
25.9 

KA 

Sn 

Normal 

0.0054 
0. oom 

UN 
0.0022 
0 0008 

6.9 

KA 

29 

V 

Normal 

0.1u 
0.004 

UN 
0.0402 
0.0184 

26 
19.2 

KA 

Zn 

Upper Tolerance L imi t  0.1356 8.8696 
Lower Tolerence L imi t  

nerimm Concentration 5.79 0.268 0.0002U 0.5U 0.0432 7.73 0.05u 0.03U 11.0 1.W 0.04u 1 .W 0.05u 0.141 
M i n i m  Concentration 5.W 0.01u 0.0002u O.02N 0.02u 0.208 0.001u 0.004u 5.w 0.1u 0.001u 0.w 0.01u 0.01u 

Cohen or  Unrevised UN C UN UN UM UN UN UN UN UN UN UN UN UN 
Mean 3.5608 0.0706 0.0001 0.0797 0.0188 2.2882 0.0033 0.0065 7.7573 0.3513 0.0058 0.1375 0.0210 0.0258 
Standard Deviatfon . 0.2361 0.0291 0.0000 0.0782 0.0065 1.3731 0.0047 0.0040 0.5011 0.1872 0.0052 0.1762 0.0077 0.0290 
senple Size 30 29 26 30 27 25 27 29 30 30 28 28 29 23 
Percent Detected 43.3 72.4 0.0 3.3 7.4 28.0 3.7 0.0 93.3 33.3 0.0 0.0 0.0 47.8 

Clessif  i ca t ion  Method KA KA KA KA KA KA KA KA KA KA KA KA KA )(A 

*=Normel o r  log normal data d is t r ibu t ions  were assuned. A l l  s t a t i s t i c s  presented are untransformed (anti log) values. U=Concentration below detection l i m i t  II=MANOVA 
.=Value not carputed C=Cohen revised S t f 4 t i S t i C S  UN4Nrevised s t a t i s t i c s  ArPerametric ANOVA K=Kruskal-Uallis nonparametric ANOVA -=No c less i f  i ca t ion  P=lest o f  Proportions 



Normel or Log Normal* 

Upper Tolerance Liml t 
Louer Tolerance L imi t  

Maxlrma Concentration 
Mlnlmm Concentration 

Cohen or Unrevlsed 
Mean 
Standard Deviat ion 
Senple SIte 
Percent Detected 

c lass i f i ca t i on  Method 

Table 5-11 
Sta t is t i cs  for Inorganic Concentrations in 
Background Rocky Flats A l l uv ia l  Ground Uater Samples 
(Concentration un i ts  mg/l except pH) 

HC03 C03 C l  CN F ie ld  pH N03/N02 SO4 

Log 

146.7366 

450.0 
56.0 

UN 
125.6275 

9.7826 
36 

100.0 

A 

Normal 

5.00 
5.00 

UN 
2.5000 
0.0000 

0.0 
35 

- 

Normal N o m l  L o g  109 

8.3193 2.1734 25.2270 
6.0781 

0.01u 8.6 2.8 39.0 
0.0025U 6.3 0.07 10.0 

UN UN UN UN 
0.0032 7.1987 1.6568 22.6385 
0.0018 0.5234 0.2394 1.1997 

7.7 100.0 100.0 100.0 
26 38 36 36 

- KA KA KA 

*=Normal or log normal data d is t r ibu t ions  were assuned. All s t a t i s t i c s  presented are untransformed (anti log) values. U=Concentration below detection l i m i t  M=MANOVA 
.=Value not ccnputed CnCohen revised s t a t i s t i c s  UN4Nrevfsed s t a t i s t i c s  A=Paremetric ANOVA K=Kruskal-UallIs nonperametric ANOVA -=No c lass i f i ca t ion  P=lest of Proportions 



, 

I 

Table 5-12 
S ta t i s t i cs  fo r  Inorganic Concentrations in 

*=Normel or log normal data d is t r ibu t ions  were a8suDed. A l l  s t a t f s t l c s  presented are urtransformed (anti log) values. U=Concentration below detection l i m i t  M=MANOVA 

B a c k g r d  North Rocky Flats Rocky Flats A l - h a l  G r w r r  
(Concentration un i ts  mg/l except pH) 

Mater Sanples 

HC03 C03 C l  CN F ie ld  dl N03/N02 Sob 

Normal or Log Normal* Log 

Upper Tolerance L imi t  1.5743 
Lower Tolerance L i m i t  

M a x i m  Concentration 
Mininun Concentration 

16.0 
3.0 

Cohen or Unrevised UN 
Mean 5.7419 
Standard Deviation 0.7141 
Seaple Size 15 
Percent Detected 100.0 

Classi f icat ion Method KA 

.=Val- not c a r p u t d  C=Cohen revised s t a t i s t i c s  UN=uNrevlsed s t a t i s t i c s  A=ParametriC ANOVA l;=KrusKal-wa111s nonperemerric ANUVA -=NO c i a s s i r i c a ~ i o n  r=iesc or rroporrtuls 



Normal or Log Normel* 

Upper Tolerance Limit  
Lower Tolerance Limit  

M a x i m  Concentration 
M i n i m  Concentration 

Cohen or Unrevised 
Mean 
Standard Deviation 
Senple Size 
Percent Detected 

Classi f icat ion Method 

Table 5-13 
Sta t is t i cs  fo r  Inorganic Concentrations in 
Background South Rocky Flats Rocky Flats A l luv ia l  Ground Water Samples 
(Concentration M i t s  mg/l except pH) 

HC03 C03 C I  CN Fie ld  pH N03/N02 sob 

11.0388 

15.0 
3.ou 

C 
7.1788 
1.6277 

21 
81 .o 

KA 

*=Normal or log normal date d is t r ibu t ions  uere assuned. A l l  s t a t i s t i c s  presented are untrensformed (anti log) values. U=Concentration belou detection l i m i t  M=HANOVA 
.=Value not comprted CtCohen revised Sta t is t i cs  UNWNrevised s t a t i s t i c s  ASParametric ANOVA K=Kruskal-Wallis nonparametric ANOVA -=No c lass i f i ca t ion  P=Test of Proportions 



I 

Normal or Log Normal* 

Upper Tolerance L lmi t  
Lower Tolerance L imi t  

Maxinun Concentration 
M i n i u m  Concentratfon 

cohen or Unrevised 
Mean 
Standard Deviat ion 
Sample Size 
Percent Detected 

c lass i f i ca t i on  Method 

Table 5-16 
Sta t is t i cs  fo r  Dissolved Radiochemical Concentrations in 
Background Rocky Flats A l l u v i a l  Ground Water Semples 
(Concentration un i ts  pCi/l) 

Am24 1 Cs137 Alpha Beta Pu239 Re226 Re228 Sr9O l r i t i u n  U233.234 U235 L1238 

Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal 

0.0197 0.6237 7.7990 8.7694 0.0118 1.2300 454.2380 0.1601 ' 0.9806 
. .  

0.031 0.5 12.0 13.0 0.017 170.0 
0.0 -0.4 -1.0 -1.0 0.0 0.025 

2.13 390.0 0.1 0.23 1.1 
-0.7 -370.0 0.1 -0.08 -0.1 

UN UN UN . UN UN w UN UN UN UN UN 
0.0025 0.0936 2.0179 2.4857 0.0019 28.5708 0.1286 110.3704 0.1000 0.0221 0.2654 
0.0074 0.2361 2.5742 2.7980 0.0044 69.2861 0.49Ob 152.1508 0.0614 0.3185 

24 28 28 28 27 6 28 27 1 28 28 
100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

KA A KA KA KA KA KA A - KA KA 

*=Normal or log normal data d is t r ibu t ions  were essuned. A l l  s t a t i s t i c s  presented are mtransformed (anti log) velws. U=Concentration below detection l i m i t  M=HANOVA 
.-Valw not computed C=Cohen revised o t s t i s t l c s  UN=UNrevlsed s t a t i s t i c s  A=Parametric ANOVA K=Kruskal-Wellis nonparametric ANOVA -=No c lass i f i ca t ion  P=Test of Proportions 



l ab le  5-15 
S ta t i s t i cs  for Dissolved Metal Concentrations in 
Background Col luvial  G r a n d  Uater Samples 
(Concentration un i ts  mg/l) 

Normal or Log N O r d '  

Upper Tolerance Limit  
Lower Tolerance L imi t  

m a x i m  Concentration 
M i n i m  concentration 

Cohen or Unrevised 
Mean 
Standard Deviation 
Seaple Size 
Percent Detected 

c lass i f i ca t ion  Method 

Normal Normal 

0.32 0.5u 
0.0403 0 . W  

UN UN 
0.1134 0.0483 
0.0675 0.0635 

12 12 
16.7 0.0 

KA KA 

MO Mn 

Normal 

0.01u 
0.002 

UN 
0.0057 
0.0010 

9 
11.1 

KA 

Hs 

Normal 

0.2U 
0.0703 

UN 
0.0975 
0.0086 

8.3 

KA 

12 

It0 

Normal 

0.005u 
0. O O N  

UN 
0.0024 
0.0004 

0.0 

KA 

12 

N i  

Normal LOe 

131 -9898 

0.0051 196.0 
0.005U 42.0 

UN UN 
0.0027 97.0962 
0.0008 12.7519 

8.3 100.0 
12 12 

KA KA 

K Se 

Normal 

2.5U 
0.1u 

UN 
0.5250 
0.2624 

0.0 

A 

12 

Ag - 

Normal 

0.02u 
0.01u 

UN 
0.0054 
0.0014 

0.0 

KA 

12 

Na 

Norma l 

0.05U 
O.02U 

UN 
0.0238 
0.0043 

0.0 

KA 

12 

Sr  

Normal 

0.025U 
0.02u 

UN 
0.0122 
0.0008 

0.0 

KA 

9 

T l  

Normal 

0.247 
0.1u 

UN 
0.0723 
0.0655 

9 
22.2 

KA 

Sn 

Normal 

0.0396 
0.003U 

UN 
0.0071 
0.0112 

11 
18.2 

KA 

V 

Normal 

0.4115 

0.215 
0.01u 

C 
0.0921 
0.1167 

12 
58.3 

w 

Zn 

Upper Tolerance Limit  29.5500 0.2311 162.1288 
Lower Tolerance L imi t  

Maxiaua Concentration 48.6 0.168 0.0004 0.5u 0.MU 11.3 0.221 0.03J 164.0 1 .72 0.04u 1 .w 0.05u 0.0757 
M i n i u m  concentration 10.1 0.015U 0.000N 0.01U 0.02u 1.73 0.005U 0.01U 26.5 0.409 0.00w 0.1U 0.01u 0.02u 

Cohen or Unrevised UN C UN UN UN UN UN UN UN UN UN UN UN C 

Mean 20.5561 0.0852 0.0001 0.0554. 0.0192 3.5042 0.0436 0.0061 99.7158 0.6992 0.0077 0.0875 0.0233 0.0089 
Standard Deviation 3.2868 0.0533 0.0001 0.0645 0.0029 2.0401 0.0845 0.0033 22.8089 0.4332 0.0066 0.1299 0.0058 0.0357 
Senple Size 12 12 12 12 12 12 10 9 12 12 10 12 12 12 
Percent Oetected 100.0 58.3 8.3 0.0 0.0 25.0 40.0 0.0 100.0 41.7 0.0 0.0 0.0 50.0 

c lass i f i ca t ion  Method KA KA KA KA KA KA KA KA KA KA KA KA KA KA 

*=Normal or log normal data distr tbut ions were assuned. A l l  s t a t i s t i c s  presented are untrensformed (anti log) values. U=Concentration below detection l i m i t  II=CUNOVA 
.=Value not conputed C r t o h e n  revised s t a t i s t i c s  UN4JNrevised s t a t i s t i c s  A=Paremetric ANOVA K=Kruskal-Uallis nonperametric ANOVA -=No c lass i f i ca t ion  P=Test of Proportions 



Normel o r  l o g  Normal* 

Upper Tolerance l i m i t  
Lower Tolerance l i m i t  

Maximm Concentration 
M i n i m  Concentration 

Cohen or Unrevised 
Wean 
Standard Deviat ion 
Sanplc Size 
Percent Detected 

C lass i f i ca t ion  Method 

Table 5-16 
Sta t is t i cs  fo r  Inorganic Concentrations in 
Background Col l uv ia l  Ground Water Sanples 
(Concentration un i ts  mg/l except pH) 

HCO3 C03 C l  CN F ie ld  pH N03/N02 SO4 

100 

568.1777 

680.0 
190.0 

UN 
398.5286 
58.2794 
10 

100.0 

- 

5.W 
5 . w  

UN 
2.5000 
o.Ooo0 

0.0 
10 

Normal 

0.01u 
0.0025U 

UN 
0.0029 
0.0020 

0.0 
9 

- 

Normal 

8.0347 
6.4986 

7.7 
6.7 

UN 
7.2667 
0.2807 

12 
100.0 

KA 

l o g  

5.1725 

6.5 
0.05U 

C 
1.2723 
1.1473 

7 
57.1 

- 

log  

296.1911 

780.0 
41 .O 

UN 
152.2558 
49.4459 
10 

100.0 

- 

*=Normel o r  log normel data d is t r ibu t ions  uere assuned. A l l  s t a t i s t i c s  presented are untransformed (anti log) values. U=Concentration belou detection l i m i t  M=IIANoVA 
.=Value mt comprted C=Cohen revised s t a t i s t i c s  UNUllrevised s t a t i s t i c s  AsParametric AWOVA K=Kruskal-Uall i s  norparametric AWOVA -=No classi f  icet ion P=fest of Proportions 



a 
Table 5-17 

s t a t i s t i c s  for Inorganic Concentrations in  
Background N o r t h  Rocky f l a t s  Co l luv ia l  Ground Uater Samples 
(Concentration un i ts  mg/l except pH) 

HC03 C03 C l  CN F ie ld  pH N03/N02 SO4 

Normal or Log Normal. 109 

Upper Tolerance L imi t  
Lower Tolerance L imi t  

nax inm Concentrat ion 
Ninimm Concentration 

Cohen  or Unrevised 
Mean 
Standard Deviat ion 
Seaple Size 
Percent Detected 

c lass i f i ca t i on  nethod 

28.0 
11.0 

UN 
16.7937 
2.6773 

6 
100.0 

*=Wormel or log normel data dirtrlbutioru, uere assuned. A l l  s t a t i s t i c s  presented are mtransformed (anti log) values. U=Concentration below detection l i m i t  CI=MANOVA 
.=Value not computed C=Cohen revised s t a t i s t i c s  UN4JNrevised s t a t i s t i c s  A+Parametric ANOVA K=Kruskal-Uallis nonparametric ANOVA -=No c lass i f i ca t ion  P=Test of Proportions 



e 
Table 5-18 

Sta t is t i cs  for Inorganic Concentrations in 
Background South Rocky Flats Col luvial  Ground Water Sarrples 
(Concentration un i t s  mg/l except pH) 

HC03 C03 C l  CN F ie ld  pH N03/N02 SO4 

Normel or l o g  Normel* 

Upper Tolerance L imi t  
Lower Yolerance l l m i t  

Mexinun Concentration 
M in im Concentration 

Cohen or Unrevised 
Mean 
Standard Deviat ion 
Senple Sire 
Percent Detected 

C lass i f i ca t ion  Method 

.. 

20.0 
16.0 

UN 
18.0002 
0.8200 
4 

100.0 

*=Normel or  log  n o m l  data d is t r ibu t ions  uere assuned. A l l  a t a t i s t i c s  presented are mtransfofmed (anti log) values. U=Concentration below detection l i m i t  R=)(ANOVA 
.=Value not carplted C=Cohen revised c t a t i s t l c s  UN4lNrevised statistics A=Paramatric ANOVA K=Kruskal-Uall i s  norparametric ANOVA -=No c lass i f  i ce t ion  P-Test of Proportions 



8 

Normal o r  Log Normat* 

Upper Tolerance L imi t  
Lower Tolerance L imi t  

Maxlmn, concentration 
Minimm concentration 

Cohen or Mnrevised 
Mean 
Standard Deviatlon 
Seaple Size 
Percent Detected 

Classi f icat ion Method 

Table 5-19 
Sta t i s t i cs  fo r  Dissolved Radiochemical Concentrations in 
Background Col luvial  G r o u n d  Uater Sanples 
(Concentration un i ts  p C i / l )  

Am24 1 Cs137 A l d m  Beta P339 Ra226 Re228 Sr9O Tritiun U233.234 U235 U238 

Normal 

0.0110 

0.0 
-0.01 

uw 
-0.0017 
0.0037 

7 
100.0 

KA 

Normal 

0.9228 

0.4 
-0.6 

UN 
0.0200 
0.2978 

9 
100.0 

A 

Wormel 

227.6457 

200.0 
0.0 

UN 
35.1191 
63.5168 
9 

900.0 

KA 

Normal 

248.8590 

220.0 
2.0 

UN 
38.6222 
69.3567 
9 

100.0 

YA 

Normal Normat 

0.0114 

0.008 2.8 
0.0 0.4 

UN UN 
0.0091 1.1250 
0.0030 1.1295 

7 4 
100.0 100.0 

KA KA 

Normal 

0.4191 

0.28 
-0.2 

UN 
0.0222 
0.1309 

9 
900.0 

KA 

Normal 

337.8201 

140.0 
-170.0 

UN 
15.5556 

106.3145 
9 

100.0 

A 

Normal 

9.1104 

7.74 
0.0 

UN 
1.3544 
2.5587 

9 
100.0 

KA 

Normal 

107.8223 

76.9 
0.3 

UN 
18.8533 
29.3507 
9 

100.0 

KA 

*=Normal o r  log normal date distributions were assuned. A l l  s t a t i s t i c s  presented are untransformed (anti log) values. U=Concentration below detection l i m i t  M-*NOVA 
.=Wedue not canplted C=Cohm revised 6tat iStiCS UN=UNrevised s t a t i s t i c s  A=Parametric ANWA K=Kruskal-Uallis nonparametric ANOVA -=No c lass i f i ca t ion  P=Test of Proportions 



Normal o r  Log Normal* 

Upper Tolerance L imi t  
Lower Tolerance L imi t  

naximrn Concentration 
M i n i s u n  Concentration 

Cohen or  Unrevised 
Mean 
standard Oeviation 
Sample Size 
Percent Oetected 

Clessi f icat ion Uethod 

Table 5-20 
s t a t i s t i c s  f o r  Dissolved Metal Concentrations in 
Background Valley F i l l  A l luv ia l  G r o u n d  Water Sarrptes 
(Concentration un i t s  mg/l) 

Norma'l Normel 

0.W 0.5U 
0.0342 0.w 

UN UN 
0.0940 0.0429 
0.0198 0.05% 

9.1 0.0 
11 17 

KA KA 

Normal 

0.01u 
0.OOW 

UN 
0.0048 
0.0010 

0.0 

KA 

17 

Hg 

Normal 

0.222 
0.2u 

UN 
0.1076 
0.0295 

17 
11.8 

KA 

MO 

Normal 

0.005u 
0. oozu 

UN 
0.0024 
0.0004 

0.0 

KA 

17 

N i  

Normal Log 

81.6080 

0.005U 113.0 
0.004U 18.9 

UN UN 
0.0025 61.1150 
0.0001 8.2425 

0.0 100.0 
13 17 

KA KA 

K Se 

Normal 

2.5u 
1.w 

UN 
0.5750 
0.2372 

0.0 

A 

10 

A9 

Normal 

0.02u 
0.01u 

UN 
0.0053 
0.0012 

0.0 

KA 

17 

Ne 

Normal 

0.05u 
0.02u 

UN 
0.0241 
0.0036 

0.0 

KA 

17 

Sr 

Normal 

0.0266 
0.025U 

UN 
0.0139 
0.0045 

10 
10.0 

KA 

T I  

Normal 

0.944 
0.0663 

UN 
0.1772 
0.2969 

17 
23.5 

KA 

Sn  

Normal 

0.025U 
0.003U 

UN 
0.0030 
0.0024 

5.9 

KA 

17 

V 

Normal 

0.0980 

0.1u 
0.01u 

C 
0.0375 
0.0244 

17 
52.9 

KA 

Zn 

Upper Tolerance L imi t  18.1625 0.3990 47.2678 
Louer Tolerance L i m i t  

M a x i m  Concentration 25.3 0.686 0.0003 0.5U 0.04u 5.w 0.0258 0.0W 74.7 0.8 0.04u 1.W 0.05u 0.0848 
Minim Concentration 5.W 0.015u 0.0002u 0.OlU O . O N  2.05 0.005U 0.01U 15.2 0.34 0.003u 0.1u 0.01u 0.02u 

Cohen or Unrevised UN C UN UN UN UN UN UN UN UN UN UN UN UN 

Hean 12.8978 0.1444 0.0001 0.0379 0.0191 2.4679 0.0057 0.0057 37.7639 0.5082 0.0145 0.0765 0.0238 0.0207 
Standard Oeviation 2.1175 0.1024 0.0001 0.0590 0.0030 0.1203 0.0076 0.0026 3.8225 0.0846 0.0077 0.1091 0.0049 0.0237 
Senple Size 17 17 13 17 11 14 10 15 17 17 17 17 17 17 
Percent Oetected 88.2 58.8 15.4 0.0 0.0 7.1 20.0 0.0 100.0 11.8 0.0 0.0 0.0 29.4 

Classi f icat ion Method KA KA KA KA KA KA KA KA KA KA KA K4 KA KA 

*=Normel or log normel dats d io t r ibu t ions  were a s s d .  A l l  s t a t i s t i c s  presented are urtransformed (anti log) values. U=Ccmcentration below detection l i m i t  M=MANOVA 
.=Value not conputed C=Cohen revised r t r t i e t i c s  UNYNrevised S ta t i s t i cs  Atparametric ANOVA K=Kruskal-Uallis nonperametric ANOVA -=No c lass i f i ca t ion  P-Test of Proportions 



Normal or Log Normal* 

Upper Tolerance L imi t  
Lower Tolerance L imi t  

M a x i m  concentration 
Winimua concentration 

Cohen  or Unrevised 
Wean 
Standard Deviat ion 
Sample Size 
Percent Detected 

Classi f icat ion Method 

Table 5-21 
s t a t i s t i c s  for Inorganic Concentrations in 
Background Valley F i l l  A l luv ia l  Ground Uater Sanples 
(concentration un i ts  mg/l except pH) 

SO4 N03/N02 HC03 C03 C l  CN F ie ld  pH 

Log 

350.6604 

610.0 
110.0 

UN 
277.9386 
30.6659 
21 

100.0 

A 

Normal 

5.w 
5.w 

UN 
2.5000 
0.0000 

0.0 
21 

- 

Normal 

0.01u 
0.0025U 

UN 
0.0027 
0.0019 

0.0 
16 

Normal 

7.9067 
6.4361 

7.8 
6.6 

UN 
7.1714 
0.3101 

21 
100.0 

KA 

2.6803 175.2758 

3.1 1800.0 
0.05U 13.0 

C UN 
0.9020 107.3990 
0.7499 28.6228 

21 21 
52.4 100.0 

KA KA 

*=Normat or log normal data d is t r ibu t ions  were assuned. A l l  s t a t i s t i c s  presented are mtransformed (anti log) values. U=Comentration below detection l i m i t  )I=MANOVA 
.=Value not carputed C=Cohen revised s t a t i s t i c s  UN=UNrevised s t a t i s t i c s  A=Parametric ANOVA K=Kruskal-Uallis nonparametric ANOVA -=No classi f  i ce t ion  P=lest of Proportions 



Notmd or  Log Normal* 

Upper Tolerance L imi t  
Louer Tolerance l i m i t  

M a x i m  Concentration 
M i n i m  concentration 

c&en or Unrevised 
Mean 
Standard Deviat ion 
Sanple Sire 
Percent Detected 

C lass i f i ca t ion  Method 

Table 5-22 
s t a t i s t i c s  fo r  Inorganic Concentrations in 
Background North Rocky Flats Valley F i l l  A l luv ia l  G r o u n d  Water Senples 
(Concentration units mg/l except pH) 

HC03 c03 C l  CW F ie ld  pH N03/N02 SO4 

11.3029 

11.0 
3.w 

UN 
7.9800 
1.2144 

12 
91.7 

KA 

*=Normal or log normel data d is t r ibu t ions  were assuned. 
. M ~ l u e  not computed C=Cohen revised s t a t i s t i c s  UNsUNrevised s t a t i s t i c s  AtParametric ANOVA K=Kruskal-Uallis nonparametric ANOVA -=No c lass i f i ce t ion  P=lest of Proportions 

A l t  s t a t i s t i c s  presented are untransformed (anti log) values. U=Concentration below detection l i m i t  H=IIANOVA 



Table 5-23 
s t a t i s t i c s  fo r  inorganic Concentrations in 
Background South Rocky Flats Valley F i l l  A l luv ia l  G r o w d  Uater Serrptes 
(concentration un i ts  mg/l except pH) 

HC03 C03 C l  CN Field DH N03/N02 SO4 

Normel or Log Normel* Log 

Upper Tolerance L imi t  63.3271 
Lower Tolerance Limit  

MaxinuD Concentration 
M i n i m  Concentration 

Cohen or Unrevised 
Hean 
Standard Deviation 
Sanple Size 
Percent Detected 

Classif  i ca t ion  Method 

160.0 
14.0 

M 
36.8487 
8.7352 

9 
100.0 

*=Norm( or log normal data d is t r ibu t ions  were assuaed. A l l  s t a t i s t i c s  presented are untransformed (antilog) values. U=Concentration below detection l i m i t  H=MANOVA 
.=Value not carputed C=Cohen revised s ta t i s t i cs  UNrllNrevised s t a t i s t i c s  A=Parametric ANOVA K=Kruskel-Uattis nonperametric ANOVA -=No c lass i f i ca t ion  P=Test of Proportions - 



Normal or l o g  Norarel* 

Upper Tolerance l i m i t  
Louer Tolerance l i m i t  

Maxinun Concentration 
M in im Concentration 

Cohen or Unrevised 
Mean 
Stenderd Deviation 
Sanple Sire 
Percent Detected 

c lass i f i ca t i on  Method 

Table 5-24 
Sta t is t i cs  for Dissolved Radiochemical Concentrations in 
B a c k g r o d  Valley F i l l  A l l uv ia l  Ground Uater Samples 
(Concentration un i ts  p C i / l )  

W 4  1 Cs137 Alba Beta Pu239 Ra226 Re228 SrOo l r i t i u n  U233.234 U235 U238 

Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal 

0.0094 0.4474 10.5809 11.9209 0.0223 1.1843 511.5681 0.3082 . 5.1501 
. .  

0.0 0.3 11.0 14.0 0.03 0.3 
-0.01 -0.5 0.3 1.4 0.0 -0.1 

1.04 430.0 
- 0.3 -340.0 

0.34 5.5 
0.0 0.1 

UN UN UN UN UN UN un uw un UN 
0.0968 1.5274 

0.0047 0.1866 2.7855 2.8346 0.0075 0.2082 0.3765 176.3639 0.0872 1.4951 
-0.0029 -0.0047 3.8316 5.0526 0.0038 0.1333 0.2721 89.0000 

14 19 19 19 18 3 19 20 19 19 
100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

w A KA KA w - KA A KA KA 

' S N O r d  or log normel data d is t r ibu t ions  Yere a s s d .  A l l  s t a t i s t i c s  presented are mtransformed (anti log) vatues. U=Concentration below detection l i m i t  M=HANOVA 
.-Value not canpcted C=Cohen revised s t a t i s t i c s  UN=UNrevised s t a t i s t i c s  A=Parametric ANWA K=Krwkal-Uall is nonparametric ANOVA -=No c lass i f i ca t ion  P=Test of Proportions 



Normal or Log Normal* 

Upper Tolerance L imi t  
Louer Tolerance L imi t  

MaxiRxm Concentration 
Hinimm Concentration 

cohen or Unrevised 
Mean 
Standard Deviat ion 
Sanple Size 
Percent Detected 

Classi f i ce t i on  Hethod 

Table 5-25 
Sta t i s t i cs  fo r  Dissolved Metal Concentrations in 
B a c k g r d  Ueathered Claystane Ground Uater Sanples 
(Concentration un i ts  mg/l) 

Normal Normel 

0.N 0.5u 
0.0405 0.w 

UN UN 
0.0933 0.0575 
0.0181 0.0751 

15 16 
13.3 0.0 

KA KA 

Normal 

0.01u 
0.002u 

UN 
0.0043 
0.0015 

6.3 

KA 

16 

Hg 

N o m l  

0 . N  
0.05u 

UN 
0.0953 
0.0188 

6.3 

KA 

16 

Ho 

Normal 

0.005u 
0.002u 

UN 
0.0023 
0.0005 

0.0 

KA 

16 

N i  

Normal Log 

76.7449 
, -  

0.005U 167.0 
0.004U 31.8 

UN UN 
0.0024 58.8797 
0.0002 7.0791 

0.0 100.0 
15 16 

KA KA 

K Se 

Normal 

2.5U 
1 .ou 

UN 
0.6406 
0.3023 

0.0 

A 

16 

Ag 

Normal 

0.02u 
0.01u 

UN 
0.0056 
0.0017 

0.0 

KA 

16 

Ne 

Normal 

0. osu 
0.02u 

UN 
0.0230 
0.0053 

0.0 

KA 

15 

S r  

Normal 

0.0477 
0.025U 

UN 
0.0168 
0.0118 

16 
12.5 

KA 

T l  

Normal 

0.0909 
0.1u 

UN 
0.0569 
0.0130 

15 
13.3 

KA 

Sn 

Normal 

0.0049 
0.003U 

UN 
0.0024 
0.0011 

14 
21 -4  

KA 

V 

Wormat 

0.4 
0.013U 

UN 
0.0753 
0.1062 

16 
31.3 

KA 

Zn 

Upper Tolerance L imi t  33.2559 0.4441 99.6049 0.1241 
Lower Tolerance L imi t  

Harimm Concentration 119.0 0.846 0.0008 0.5U 0.04u 5.31 0.0628 0.OW 714.0 7.12 0.05U l.w 0.05u 0.107 
Hinimm Concentration 5.15 0.015U 0.0002U 0.015U O . O N  1.72 0.OOSU 0.OlU 13.4 0.198 0.003U 0.lU 0.01u 0.02u 

Cohen or Unrevised UN C UN UN UN UN UN UN UN UN UN UN UN C 
Hean 20.0602 0.1723 0.0002 0.0677 0.0183 2.6393 0.0095 0.0063 57.0263 0.8971 0.0059 0.1344 0.0225 0.0259 
Standard Deviat ion 5.2288 0.1077 0.0002 0.0728 0.0039 0.7661 0.0171 0.0034 16.8718 1.6735 0.0055 0.1814 0.0068 0.0367 
Semple Size 16 16 16 16 12 15 15 16 16 16 16 16 16 13 
Percent Detected 100.0 68.8 25.0 12.5 0.0 20.0 20.0 0.0 100.0 43.8 6.3 0.0 0.0 69.2 

Classi f icat ion Hethod KA KA KA KA KA KA KA KA KA KA KA KA KA KA 

*=Nor~&l or log n o m 1  data d is t r ibu t ions  were assuned. A l l  s t a t i s t i c s  presented are antransformed (anti log) values. U=Concentration below detection l i m i t  II=HANOVA 
.=Value not canprted CrCohen  revised s t a t i s t i c s  UN=UNrevised S ta t i s t i cs  A=Parametric ANOVA K=Kruskal-Uallis nonparametric ANOVA -=No c lass i f i ca t ion  P=Test o f  Proportions 



labile 5-26 
s t a t i s t i c s  f o r  Inorganic Concentrations in 
Background Weathered Claystone Ground Uater Samples 
(concentration un i t s  mgl l  except pH) 

HC03 C03 C l  CN F ie ld  pH N03/N02. 504 

Normal o r  Log Nor~nal* Log Normal Normal Normal Log Log 

Upper Tolerance Limit  298-4996 8.6888 0.6143 49.3145 
Louer Tolerance L imi t  6.6168 

Maximm Concentration 400.0 5 . w  
Minirmn Concentration 144.0 5 . w  

0.01u 8.4 0.66 100.0 
0.0025U 7.0 0.05u 11.0 

Cohen o r  Unrevised UN un UN un UN UN 
Mean 235.7107 2.5000 0.0033 7.6528 0.3413 33.4302 
Standard Oevietlon 22.9463 O.OOO0 0.0019 0.4223 0.1022 5.8049 
Senple Size 12 12 l b  18 13 12 
Percent Detected 100.0 0.0 7.1 100.0 92.3 100.0 

- KA KA KA Class i f i ca t ion  Method A - 

*=Normal or  log  normal data d ie t r i k r t t ons  uere assuned. A l l  s t a t i s t i c s  presented are mt rans forwd (anti log) values. U=Concentration below detection l i m i t  II=WANOVA 
.=Value not carpctcd C=Cohen revised s t a t i s t i c s  UN4JNrcvised s t a t i s t i c s  A=Paremetric ANOVA K=Krrrskal-Uellis nonpermnetric ANOVA -=No c lass i f i ca t ion  P=lest of Proportions 



Normal or Log Normal. 

Upper Tolerance L imi t  
Lower Tolerance L imi t  

M a x i m  Concentration 
Min iman Concentration 

cohen o r  Unrevised 
mean 
Standard Deviation 
Senple Size 
Percent Detected 

Classi f icat ion Method 

Table 5-27 
S ta t i s t i cs  for Inorganic Concentrations in 
Background North Rocky Flats Ueathered Claystone Ground Uater Semples 
(Concentration un i ts  mg/l except.pH) 

HC03 C03 C I  CN F ie ld  pH NOWNO2 so4 

4.0 
3.w 

UN 
1 .a872 
0.3083 

6 
16.7 

*=Normal or log normal data d is t r ibu t ions  were assuned. A l l  s t a t i s t i c s  presented are urtransformed (anti log) values. U=Concentration below detection l i m i t  M=MANOVA 
.=Value not carprted C=Cohen revised s t a t i s t i c s  UN4JNrevised s t a t i s t i c s  A=Paremetric ANOVA K=Kruskal-Uallis nonperemetric ANOVA -=No c lass i f  icat ion P=Test o f  Proportions 



Table 5-28 
s t a t i s t i c s  fo r  inorganic Concentrations in 
Background Swth  Rocky Flats Weathered Claystone Ground Water Sanples 
(Concentration un i t s  mg/l except pH) 

HC03 C03 C I  CN F ie ld  pH NOWNO2 so4 

Upper Tolerance L imi t  
Louer Tolerance L imi t  

Maxinun concentration 
HiniRlrs Concentration 

C o h e n  or Unrevised 
Mean 
Standard Deviation 
Semple Size 
Percent Detected 

26.0 
3.ou 

C 
12.4599 
5.1094 

6 
83.3 

Class i f i ca t ion  Method 

*=Normel or log normel data d is t r ibu t ions  were assuned. 
.=Value not ccnputed CnCohen revised s t a t i s t i c s  UN=Ullrevised s t a t i s t i c s  AZParametric ANOVA K=Kruskal-Uallis nonparametric ANOVA -=No c lass i f i ca t ion  P=Test of Proportions 

A l l  s t a t i s t i c s  presented are untransformed (anti log) values. U=Concentration below detection l i m i t  M=MANOVA 



Normal o r  l o g  Normal. 

Upper Tolerance L imi t  
Lower Tolerance L imi t  

M a x i m  Concentration 
M i n i m  Concentration 

Cohen o r  Unrevised 
Mean 
Standard Deviat ion 
Semple Size 
Percent Oetected 

Classi f icat ion Method 

Table 5-29 
Sta t i s t i cs  fo r  Dissolved Radiochemical Concentrations in 
Background Ueathered Claystone G r o u n d  Water Senples 
(Concentration uni ts p C i / l )  

Am24 1 Cs137 Alpha Beta Pu239 Ra226 Re228 S 1 9 0  Tritim U233.234 U235 U238 

Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal 

0.0367 0.5916 24.9838 13.2977 0.0305 0.6422 291 A227 0.3693 ' 5.2006 . .  
0.034 0.4 24.0 12.0 0.03 0.7 
0.0 -0.2 0.0 2.2 0.0 0.29 

0.44 300.0 
-0.3 -100.0 

0.28 4.68 
0.0 0.4 

UN UN UN UN UN UN UN UN UN UN 

0.0462 40.8621 0.1140 1.9533 
0.2232 103.5810 0.0995 1.2655 

0.0034 0.1046 7.7000 5.4846 0.0044 0.4817 
0.0108 0.1824 6.1721 2.9257 0.0093 0.1497 
10 13 13 13 11 6 13 19 15 15 
100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

KA A KA KA KA KA KA A KA KA 

*=Normel o r  log normel data d is t r ibu t ions  uere assuned. A l l  s t a t i s t i c s  presented are untransformed (enti log) values. U=Concentration belou detection l i m i t  M=MANOVA 
.=Value not carputed C=Cohen revised s t a t i s t i c s  UNnllNrevised s t a t i s t i c s  A=Paremetric ANOVA KSKruskal-Yallis nonparametric ANOVA -=No classi f  icat ion P=Test of Proportions 



Normal or Log Normal. 

Upper Tolerance L i m i t  
Lower Tolerance L imi t  

, M a x i m  Concent r a t  ion 
Minium Concentration 

C o h e n  or Unrevised 
Mean 
Standard Deviation 
senple Size 
Percent Detected 

Classif  i ca t ion  Method 

Table 5-30 
Sta t i s t i cs  fo r  Dissolved Metal Concentrations in 
Background Ueathered Sandstone Ground Uater Samples 
(Concentretion un i ts  mg/l) 

Normal Normal 

0.2u 0.176 
0.2u 0 . W  

UN lJN 
0.1000 0.0665 
0.0000 0.0730 

0.0 25 .O 
6 4 

KA KA 

Normal 

0.01u 
0.01u 

UN 
0.0050 
0.0000 

0.0 

KA 

4 

Hg 

Normal 

0.2lJ 
0.W 

UN 
0.1000 
0.0000 

0.0 

KA 

5 

Wo 

Normal 

0.005U 
0.005u 

UN 
0.0025 
0.0000 

0.0 

KA 

4 

N i  

Normal Log 

0.005U 65.7 
0.005U 30.9 

UN UN 
0.0025 46.0332 
0.0000 5.8860 

0.0 100.0 
5 6 

KA KA 

Y Se 

Normal 

2.5U 
1 .ou 

UN 
0.6250 
0.3062 

0.0 

A 

6 

Ag 

Normal 

0.0122 
0.01u 

UN 
0.0064 
0.0032 

5 
20.0 

KA 

Na 

Normal 

0.05u 
0.05u 

UN 
0.0250 
0.0000 

0.0 

KA 

5 

S r  

Normal 

0.025U 
0.025u 

UN 
0.0125 
0.0000 

0.0 

KA 

5 

T l  

Normal 

0.1u 
0.1u 

UN 
0.0500 
0.0000 

0.0 

KA 

6 

Sn 

Nonnal 

0. oosu 
0.005U 

UN 
0.0025 
0.0000 

0.0 

KA 

5 

V 

Normal 

1.79 
0.0106 

UN 
0.3334 
0.7137 

6 
33.3 

KA 

2n 

Upper Tolerance L i m i t  
Lower Tolerance L imi t  

Maxinun Concentration 9.41 0.292 0.0002lJ 0.1u 0.04u 10.2 0.OOSU 0.01U 25.6 2.03 0.05u 0.1u 0.05u 0.0258 
Mlnfmm Concentretion 5.25 0.015U 0,0002U 0.015 0.04u 5.w 0.005U 0.01U 12.6 0.288 0.01u 0.1u 0. OSU 0.02u 

C o h e n  o r  Unrevised 
Mean 
Standard Deviation . 
Semple S i re  
Percent Detected 

UN C UN UN UN UN UN UN UN UN UN UN UN UN 
7.3261 0.1124 0.0001 0.0442 0.0200 4.0400 0.0025 0.0050 20.4354 0.7197 0.0083 0.0500 0.0250 0.0126 
0.7506 0.0722 0.0000 0.0143 0.0000 3.4435 0.0000 0.0000 2.6519 0.6475 0.0082 0.0000 0.0000 0.0065 

6 6 5 6 6 5 4 5 6 6 6 6 6 6 
100.0 83.3 0.0 16.7 0.0 20.0 0.0 0.0 100.0 33.3 0.0 0.0 0.0 16.7 

Classif i ca t ion  Method KA KA KA KA KA KA KA KA KA KA KA KA KA ((A 

*=Normal or  log normal data d is t r ibu t ions  ycre assuned. A l l  s t a t i s t i c s  presented are mt rans forwd (anti log) values. U=Concentretion below detection l i m i t  W=HANOVA 
.=Value not conprted C=Cohen revised s t a t i s t i c s  UN=UNrevised s t a t i s t i c s  A=Parametric ANOVA K=Kruskal-Uallis norperametric ANOVA -=No c lass i f i ca t ion  P=Test of Proportions 



Normal or l og  Normal* 

Upper Tolerance l i m i t  
Louer Tolerance l i m i t  

Maxima Concentration 
M i n i m a  concentration 

Cohen or Unrevised 
Mean 
Standard Deviation 
Sample Size 
Percent Detected 

C lass i f i ca t ion  Method 

Table 5-31 
S ta t i s t i cs  fo r  Inorganic Concentrations in 
Background Ueathered Sandstone Ground Uater Samples 
(Concentration un i ts  mg/l except pH) 

HCO3 C03 C l  CN F ie ld  pH N03/N02 Sob 

Log 

236.8072 

240.0 
130.0 

uu 
175.5991 
18.0052 
7 

100.0 

- 

Normal 

5.w 
5.w 

UN 
2.5000 
0.0000 

0.0 
7 

- 

Normal N o m l  Lo9 Log 

8.8076 2.1648 39.1245 
5.6674 

0.01u 8.4 1.6 48.0 
0.0025U 6.9 0.18 13.0 

UN UN UN UN 
0.0025 7.2375 0.9473 23.7154 
0.0019 0.4926 0.3581 4.5328 

0.0 100.0 100.0 100.0 
6 8 7 7 

*=Normal or log n o m 1  data distributions were essuned. A l l  s t a t i s t i c s  presented are untransfoned (antilog) values. U=Concentration belou detection l i m i t  M=IIANOVA 
.Walue not conprted C=Cohen revised s t a t i s t i c s  UNUNrevtsed s t a t i s t i c s  AtParametric AWOVA K=Kruskal-Yell i s  nonperafnetric ANOVA -=No c lass i f  icet ion P=Test of Proportions 



Normal o r  Log Norml* 

Upper Tolerance L imi t  
lower Tolerance l i m i t  

Maxinun Concentration 
Minimun Concentration 

Cohen  or Unrevised 
Mean 
Standard Deviat ion 
S q l e  Size 
Percent Detected 

C lass i f i ca t ion  Method 

Table 5-32 
S ta t i s t i cs  for  Inorganic Concentrations in 
Background South Rocky Flats Weathered Sandstone Ground Uater Sanples 
(Concentration un i ts  mg/l except pH) 

HCO3 C03 C l  CN F ie ld  DH N03/N02 SO4 

17.2107 

18.0 
6.0 

UN 
. .  10.2500 

2.0476 
7 

100.0 

*=Wormel or Log normal data distributions were assuned. A l l  s t a t i s t i c s  presented are tntransformed (anti log) values. U=Concentration belou detection l i m i t  M=MANOVA 
.=ValW not carputed CpCohen revised s t a t i s t i c s  UN=UNrevised s t a t i s t i c s  A=Par&netric ANOVA K=Kruskal-Uallis nonperemeiric ANOVA -=No c lass i f i ca t ion  Pslest of Proportions 



Normel or Log Normel* 

Upper Tolerance L i d  t 
Lower Tolerance Limit 

Maximrn Concentrat ion 
Mininun Concentration 

Cohen or Unrevised 
Mean 
Standard Oeviation 
Sample Size 
Percent Detected 

Classification Method 

Table 5-33 
Statistics for  Dissolved Radiochemical Concentrations in 
Background Ueathered Sandstone Ground Water Senples 
(concentration units pCi/l) 

Ad41 Csl37 Alpha Beta Pu239 Re226 Re228 Sr90 Tritiun U233.234 U235 U238 

Normal N o m 1  Normel Normal Normal Normal Normel Normal Normal Normel 

0.0263 0.9777 12.7000 5.6214 0.0159 0.9394 235.1185 0.2170 ' 1.0706 

0.016 0.3 8.0 4.0 0.01 0.4 
0.0 -0.5 0.7 0.0 0.0 0.3 

0.52 100.0 
-0.2 -100.0 

0.13 0.62 
-0.07 0.1 

UN UH UII UN UN UN UN UN UN UN 
0.0066 -0.0313 5.9125 1.9250 0.0030 0.3667 0.1125 1.2500 0.0188 0.3500 
0.0064 0.9166 2.7570 1.1597 0.0040 0.0577 0.2594 73.5753 0.0622 0.2261 
7 8 8 8 a 3 8 8 8 8 
100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

KA A KA KA KA - KA A KA KA 

*=Normal or log normel data distributions yere assuned. A l l  statistics presented are untransformed (antilog) valws. U=Concentration below detection limit M=IIANOVA 
.=Value not canprted C=Cohen revised statistics UN=UNrevised statistics A=Parametric ANOVA K=Kruskal-Uallis nonparametric ANOVA -=No classification Palest of Proportions 



(Concentration un i t s  mg/O 

A l  Sb As Ba Be C d  Ca cs C r  co cu Fe Pb L i  
D=I==35= I  I O = I I I I I P P  DEPSID=O=P P I I D I P = I I P  I=t l===E== I=P=I===PP ===St===%= t = = = = = S l l t  P P I I I I I = = P  I========= ===IC===== ===IS===== I====S===I  C========i . 

Normal or Log Normalc Normal Mormal Normel Normal Normal Normal Lo9 Normal Normal Normal Normal Normal Normal Normal 

Upper Tolerance L i m i t  38.8630 
Lower Tolerance l i m i t  

M a x i m  Concentration 0.327 0.5U 0.0186 0.2u 0.005U 0.005U 99.3 2.5U 0.0177 0.05U 0.0695 0.0539 0.024 0.283 
M i n i m  Concentration 0.OW 0.W 0.002U 0.05U 0.oow 0.004u 5.w 0.1u 0.01u 0.02u 0.02u 0.0336 O . O O N  0.024 

cohen or Unrevised UN UN UN UN UN UN UN uw UN UN UN UN UN UN 
Mean 0.1109 0.0647 0.0055 0.0947 0.0023 0.0024 24.4479 0.4925 0.0067 0.0228 0.0166 0.0489 0.0055 0.0624 
standard Deviation 0.0690 0.0824 0.0036 0.0171 0.0006 0.0002 6.0163 0.2255 0.0035 0.0055 0.0140 0.0043 0.0059 0.0538 

Percent Detected 7.7 0.0 15.0 10.0 0.0 0.0 90.0 0.0 6.3 0.0 10.5 15.8 10.0 25.0 

C lass i f i ca t ion  Wethod KA KA KA KA KA KA KA A KA KA KA KA KA KA 

Sanple Size 13 19 20 20 18 17 20 20 16 20 . 19 19 20 20 

ne Mn Hg MO N i  K Se A9 Ne S r  11 Sn V Zn 
===a====L: IUP~==DIIO =o====a=sn EIII===D=P sz====n==tli I=I=D==O=P a========= t t t=== i ia=  ii=======n ===t=====i E========= =========I ====I===== =======I== 

N o m 1  or l o g  Normal4 Log Log Mormel Mormal M o m 1  Morfnat Normal Normal Log Normal Normal Normal Normal Normal 

Upper Tolerance L imi t  2 13 -31 08 0.2582 
Lower Tolerance L imi t  

Maxinun Concentration 35.0 0.0714 0.0003 0.5U 0.04U 21.9 0.041 0.03U 454.0 1.43 0.04u 1 .ou 0.05U 0.374 
Mininun Concentration 1.91 0.01u o.oO02u 0.1u 0.02u 5.w 0.OOW 0.01U 61.7 0.139 0.003u 0.lU 0.01u 0.02u 

Cohen or Unrevised UN UN UN UN UN UN UN UN UN UN UN UN UN UN 

Standard Deviation 0.7074 0.0035 0.0001 0.0730 0.0039 6.0886 0.0094 0.0037 23.9334 0.2773 0.0050 0.1649 0.0079 0.0861 
Serrple Size 20 19 19 20 17 19 19 19 20 20 19 20 17 17 
Percent Oetected 35.0 31.6 26.3 10.0 0.0 47.4 31 -6 0.0 100.0 40.0 0.0 0.0 0.0 58.8 

Mean c.2178 0.0167 o.oooi 0.0859 0.0182 5.9247 0.0062 0.0066 155.9665 0.5658 0.0063 o . i m  0.0215 0.0440 

Classi f icat ion Method KA KA KA KA UA KA KA KA KA KA KA KA KA KA 

*=Wormel or log normal date d is t r ibu t ions  uere assuned. A l l  s t a t i s t i c s  presented are mtransformed (anti log) values. U=Concentration below detection l i m i t  M=UANOVA 
.=Value not canputed C=Cohen revised a te t i e t i cs  UN=UNrevised s t a t i s t i c s  A=Parametric ANOVA KtKruskal-Uallis nonparametric ANOVA -=No c lass i f i ca t ion  P=Test of Proportions 



Normal o r  Log Normal* 

Upper Tolerance L imi t  
Louer Tolerance L imi t  

nar imm Concentration 
Min ima Concentration 

Cohen o r  Unravised 
nean 
Standard Deviat ion 
Senple Size 
Percent Detected 

C lass i f i ca t ion  nethod 

Table 5-35 
S ta t i s t i cs  fo r  Inorganic Concentrations in 
Background Unueathered Sandstone Ground Water S q l e s  
(Concentration un i ts  mg/l except pH) 

HC03 C03 C l  CN F ie ld  pH N03/N02 SO4 

Log Normal Normal Normal LOe Log 

302.2308 30.1793 10.4483 290.902 1 
7.2917 

390.0 25.0 
140.0 5 .ou 

0.01U 10.4 3.6 670.0 
0.0025U 8.0 0.05u 5.w 

UN C UN UN C C 
255.6284 6.3774 0.0037 8.9700 0.7294 88.9962 

17.4508 8.9129 0.0017 0.7005 0.6543 75.6059 
13 13 11 20 12 13 

100.0 69.2 18.2 100.0 50.0 61.5 

*=Normal o r  log normal data distributions were assuned. A l l  s t a t i s t i c s  presented nre untremsformed (anti log) values. U=Concentration belov detection l i m i t  #=MANOVA 
.=Value not carprted CnCohen revised S ta t i s t i cs  UN4JNrevised s t a t i s t i c s  AtParametric ANOVA K=Krusknl-Uallis nonparametric ANOVA -=No c lass i f i ca t ion  P=Test of Proportions 



Table 5-36 
S ta t i s t i cs  fo r  Inorganic Concentrations in 
Background North Rocky Flats Unueathered Sandstone Ground Water Senples 
(Concentration un i ts  mg/l except pH) 

HC03 C03 C I  CN F ie ld  pH NOW102 SO4 

Normal or Log Normal* Log 

Upper Tolerance L imi t  
Louer Tolerance L imi t  

Maximm concentration 
M i n i m  Concentration 

Cohen or Unrevised 
Mean 
Standard Deviation 
Sample Sire 
Percent Detected 

Classi f icat ion Method 

230.0 
4.0 

UN 
23.8698 
14.1990 
6 

100.0 

*=Norm1 or log normal data d is t r ibu t ions  were aSSuned. A l l  s t a t i s t i c s  presented are mtransformed (anti log) values. UnConcentration belou detection l i m i t  M-4NOVA 
.=Value not carputed CnCohen revised s t a t i s t i c s  UN=UNrevised s t a t i s t i c s  A=Parametric ANOVA K=Kruskal-Uallis nonparanetric ANOVA -=No c lass i f i ca t ion  P=lest of Proportions 



Normal o r  Log Normal* 

Upper Tolerance L imi t  
Lower Tolerance L imi t  

naximm Concentration 
mininun Concentration 

Cohen or Unrevised 
mean 
Stendard Deviat ion 
Sanple S i re  
Percent Detected 

Classi f icat ion Method 

Table 5-37 
Sta t is t i cs  for  Inorganic Concentrations in 
Background South Rocky Flats Unweathered Sandstone C r d  Uater Semples 
(Concentration un i ts  mg/l except pH) 

HI33 C03 C I  CN F ie ld  DH N03/N02 SO4 

41 2.3540 

260.0 
6.0 

UN 
159.6799 
74.3275 
7 

100.0 

*=Normel or log noml data d is t r ibu t ions  were assuned. ALL s t a t i s t i c s  presented are urtransformed (anti log) values. U=Concentration below detection l i m i t  M=IUNOVA 
.=Value not computed C=Cohen revised s t a t i s t i c s  UNWrevised s t a t i s t i c s  A=Parametric ANOVA K=Kruskal-UaLlis nonparametric ANOVA -=No c lass i f i ca t ion  P=Test of Proportions 



Table 5-38 
S ta t i s t i cs  fo r  Dissolved Radiochemical Concentrations in 
Background Unueathered Sandstone G r o u n d  Uater Sanples 
(Concentration un i ts  pCi / l )  

Am24 1 Cs137 Aloha Beta Pu239 Ra226 Re228 Sr9O T r l t i u n  U233.234 U235 U238 

Normel or Log Normal* Normal Noru~al Normal Normal Normal Normal Normal Normal Normal Normel 

Upper Tolerance l i m i t  
Louer Tolerance Limi t 

M a x i m  Concentration 
Mininun Concentration 

Cohen or Unrevised 
Mean 
Standard Deviation 
Seslple Size 
Percent Detected 

Classi f icat ion Method 

0.0636 

0.082 
0.0 

UN 
0.0091 
0.0213 
15 
100.0 

KA 

0.8192 

0.85 
-0.3 

UN 
0.1040 
0.2985 
20 
100.0 

A 

28.4866 

38.9 
-4.0 

un 
5.4947 
9.4889 
19 
100.0 

KA 

33.4236 0.0109 

43.8 0.01 
2.0 -0.002 

UN UN 
10.0800 0.0023 
9.7427 0.0036 
20 19 
100.0 100.0 

KA KA 

0.6 
0.2 

UN 
0.4000 
0.2828 
2 
100.0 

- 

0.9283 

1 .o 
-0.3 

UN 
0.1650 
0.3186 
20 
100.0 

KA 

495.8059 

340.0 
-600.0 

UN 
-25.0000 
217.3646 
20 
100.0 

A 

1.0681 

1 .7 
0.0 

UN 
0.1580 
0.3799 
20 
100.0 

KA 

7.0856 

11.59 
-0.1 

UN 
1.0135 
2.5343 
20 
100.0 

KA 

*=Nom1 or log norm1 data distributions uere assuned. A l l  s t a t i s t i c s  presented are untrensformed (anti log) values. U=Concentration below detection l i m i t  M=CUNOVA 
.=Value not carputed CnCohen revised s t a t i s t i c s  UNUUrevised s t a t i s t i c s  ArParametric ANOVA K=Kruskal-Wallis nonparametric ANOVA -=No c lass i f i ca t ion  P=lest o f  Proportions 

1 
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Table 5-50 
s ta t i s t i cs  fo r  Total Metal Concentrations in 
Background North Rocky Flats Surface Water Sarrples 
(Concentration un i ts  mg/l) 

Upper Tolerance L imi t  43.3636 . .  

Maximm Concentration 226.0 0.1u 

Lower Tolerance L imi t  

Wininun Concentration 11.0 0.003 

Cohen or Unrevised 
Wean 
Standard Deviat ion 
Senple Size 
Percent Detected 

UN 
33.3266 
4.5214 

30 
100.0 

UN 
0.0391 
0.0107 

30 
20.0 

M a x i m  Concentration 
M i n i m  Concentration 

Cohen or Unrevised 
Wean 
Standard Deviation 
Sample Size 
Percent Detected 

33.7 
12.5 

UN 
20.3840 

1.2232 
30 

100.0 

c lass i f i ca t ion  Method A 

*=Normel or log normel data distributions were assuned. A l l  s t a t i s t i c s  presented are untransformed (anti log) values. U=Concentration below detection l i m i t  M=HAMOVA 
. = V d u a  not conputed C=Cohen revised S ta t i s t i cs  UNWrevised s t a t i s t i c s  A=Parametric ANOVA K=Krwkal-Yall is nonparametric ANOVA -=No c lass i f i ca t ion  P=fest of Proportions 
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Normal or Log Normal* 

Upper Tolerance L imi t  
Lower Tolerance L imi t  

, M a x i m  Concentration 
M i n i m  concentration 

Cohen  or Unrevised 
Mean 
Standard Deviation 
Senple Size 
Percent Detected 

Classi f icat ion Method 

Table 5-52 
Sta t is t i cs  fo r  Dissolved Metal Concentrations in 
Background Surface Uater Sanples 
(concentration un i ts  mg/l) 

Normal Normal 

0.485 0.5u 
0.03u 0.w 

UN UN 
0.1166 0.0473 
0.0827 0.0597 

48 51 
14.6 0.0 

P - 
Me Mn 

Normal 

0.018 
0.oow 

UN 
0.0049 
0.0021 

1.9 
54 

- 

Hg 

Normal 

0.211 
0.05u 

UN 
0.0967 
0.0247 

1.8 
57 

- 

MO 

Normal 

0.005u 
0.002u 

UN 
0.0024 
0.0004 

0.0 
50 

- 
N i  

0.005u 
0.004u 

UN 
0.0025 
0.0001 

0.0 
53 

K Se 

Normal 

2.5U 
0.1u 

UN 
0.6421 
0.3274 

0.0 
57 

- 

Ag 

Normal 

0.ON 
0.01u 

UN 
0.0054 
0.0014 

0.0 
46 

- 

l a  

Normal 

0.05U 
0.om 

UN 
0.0244 
0.0029 

0.0 
52 

- 

S r  

Normal 

0.0278 
0.02u 

UN 
0.0128 
0.0028 

3.6 
56 

- 

T l  

Normal 

16.7 
0.1u 

UN 
0.6777 
2.2671 

57 
47.4 

P 

Sn 

Normal 

0.0131 
0.002u 

UN 
0.0027 
0.0017 

54 
11.1 

P 

V Zn 

Upper Tolerance L imi t  6.4118 0.5096 
Lower Tolerance L imi t  

M a x i m  Concentration 27.4 1.1 0.0013 0.5U 0.W 2.6 0.0124 0.03U 
Min im Concentration 5.W 0.01u 0.000N 0.0105 O . O N  1.18 0.oozu 0.01u 

0.967 0.05U 1.w 0. osu 0.102 
0.lU 0.003u 0.1u 0.01u 0.01u 

Cohen or Unrevised C C UN UN UN UN UN UN UN UN UN UN UN 
Mean 4.7569 0.1979 0.0002 0.0611 0.0191 2.4649 0.0027 0.0058 0.3410 0.0097 0.0810 0.0236 0.0180 
Standard Oeviation 0.8153 0.1530 0.0002 0.0538 0.0028 0.1986 0.0017 0.0027 0.2010 0.0082 0.1150 0.0052 0.0185 

Percent Detected 51.7 55.4 14.3 8.9 0.0 7.8 4.1 1.7 43.1 0.0 0.0 0.0 28.3 
Senple S i re  58 56 49 56 46 51 49 58 58 57 58 57 53 

P - - - - - P - - - c lass i f i ca t i on  Method A A P 

*=Norm1 or log normal data dietr ibut ione uere assuned. A l l  s t a t i s t i c s  presented are untransformed (anti log) values. U=Concentration below detection l i m i t  M=MNOVA 
.=Value not canprted C=Cohen revised s t a t i s t i c s  UNtUNrevised s t a t i s t i c s  A=Parametric ANOVA K=Kruskal-Uallis nonparametric ANOVA -=No c lass i f i ca t ion  P=Test of Proportions 



Table 5-53 
S ta t i s t i cs  fo r  Dissolved Metal Concentrations in 
Background North Rocky Flats Surface Uater Sanples 
(Concentration un i ts  mg/l) 

wmel or Log Normal. 

wr Tolerance L imi t  
wer  Tolerance L i m i t  

aximm Concentration 
inlmm Concentration 

&en or Unrevised 
ean 
tandard Deviation 
-le Size 
ercent Detected 

lass i f i ca t ion  Method 

Mn W i  

Log 

37.8275 

216.0 
10.7 

UN 
29.7823 
3.6437 

31 
100.0 

Normal 

A 

K Se 

0.102 
0.002 

UN 
0.0408 
0.0220 

31 
22.6 

P 

S r  T l  Sn V 

pper Tolerance L imi t  m '  22.4768 
ouer Tolerance L i m i t  

aximm Concentration 
inimun Concentration 

ohen or Unrevised 
e m  
tandard Deviation 
-le Size 
ercent Detected 

35.2 
11.6 

UN 
19.9159 
1.1598 

31 
100.0 

l ass i f i ce t i on  Method A 

* = l o r d  or log normal data d is t r ibu t ions  were assuned. A l l  s t a t i s t i c s  presented are mtransformed (anti log) values. U=Concentration below detection l i m i t  M=FV\NOVA 
.=Valw not canprted C=Cohen revised s t s t i s t i c s  UNrUNrevised s t a t i s t i c s  A=Parametric ANOVA K-Kruskal-Uallis nonparametric ANOVA -=No c lass i f i ca t ion  P=Test of Proportions 



Table 5-54 
Sta t i s t i cs  for Dissolved Metal Concentrations in 
Background South Rocky Flats Surface Ueter Semples 
(Concentration un i t s  mg/l). 

kaximm Concentration 
rinimua Concentration 

:ohen or Unrevised 
Mean 
Standard Deviation 
Sanple Size 
Percent Detected 

M a x i m  concentration 
Mininun concentration 

Cohen or  Unrevised 
Mean 
Standard Deviation 
Senple Size 
Percent Detected 

78.4 
12.7 

UN 
33.7082 
2.7310 

27 
100.0 

0.1u 
0.01u 

UN 
0.0450 
0.0144 

0.0 
27 

32.3 
6.56 

UN 
13.3162 
1.3538 

27 
100.0 

Classi f icat ion nethod A 

*=Normel or log normal data distributions were assuned. A l l  s t a t i s t i c s  presented are mtrans forwd (anti log) values. U=Concentration below detection l i m i t  H=llANOVA 
. = V d u e  not cmputed C=Cohen revised s t a t i s t i c s  UNsllNrevised s t a t i s t i c s  AtParametric ANOVA K=Kwskal-Uallis nonparametric ANOVA -=No c lass i f i ca t ion  P=Test o f  Proportions 



Normal or Log Normal* 

Upper Tolerance L i m i t  
Lower Tolerance L i m i  t 

MaxirmP Concentration 
Minimm Concentration 

Cohen or Unrevised 
Mean 
Standard Deviation 
Sample Size 
Percent Detected 

Classif  i ca t i on  Method 

Table 5-55 
S ta t i s t i cs  for Inorganic Concentrations in 
Background Surface Water Sanples 
(Concentration un i ts  mg/l except pH) 

HC03 C03 C l  CN F ie ld  pH N03/N02 SO4 

L o g  

202.1725 

1900.0 
30.0 

UW 
166.1012 
17.8052 
59 

100.0 

A 

Normal 

5.OU 
5.w 

UW 
2.5000 
0.0000 

0.0 
59 

- 

Log 

15.7253 

62.0 
3.w 

UN 
12.6992 
1 A937 

59 
94.9 

A 

Normel Normel 

9.0230 
5.5825 

0.0452 9.8 
0.0025U 5.0 

UN UN 
0.0046 7.3028 
0.0077 0.8580 

7.1 100.0 
56 65 

A - 

L o g  

3.9883 

11.0 
0.05u 

C 
1.5412 
1 .zon 

59 
57.6 

A 

Lo9 

36.9676 

560.0 
5.W 

UN 
29.4620 
3.7048 

59 
91.5 

A 

*=Nom1 or log normal data d is t r ihu t ions  were assuned. A l l  s t a t i s t i c s  presented are u n t r a n s f o d  (anti log) values. U=Concentration below detection l i m i t  M=MANOVA 
.=Value not carputed CrCohen  revised s t a t i s t i c s  UNtLlNrevised s t a t i s t i c s  A=Parametric ANOVA K=Kruskal-Wallis nonpnremetric ANOVA -=No c lass i f i ca t ion  P=Test of Proportions 



Normel or Log Normal* 

Upper Tolerance l i m i t  
Louer Tolerance L i m i t  

Harimm Concentration 
H i n ~ m m  Concentration 

Cohen or Unrevised 
Mean 
Standard Deviation 
Seaple Site 
Percent Detected 

Classi f icat ion Hethod 

Table 5-56 
Sta t i s t i cs  fo r  Total Radiochemical Concentrations in 
Background Surface Water Samples 
(Concentration un i ts  pCi/l) 

Am24 1 Cs137 Alpha Beta Pu239 Ra226 Re228 Sr9O Trltiun U233.234 U235 U238 

Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal 

0.1769 3.9312 177.4289 163.2045 1.4577 29.2468 64.2265 1.6121 2022.4548 1.1054 0.1063 ' 0.9106 

0.372 12.0 440.0 420.0 4.4 30.0 24.0 1.95 980.0 1.51 0.22 1.4 
-0.01 -0.6 -2.0 0.0 -0.001 -0.1 -1.1 -0.3 -6930.0 -0.17 -0.29 0.0 

UN UW UN UN UN UN UN UN UN UM UN UN 
0.0265 0.3843 25.5367 24.2510 0.1371 5.4308 11.4750 0.4819 -96.0000 0.3898 0.0206 0.3128 
0.0717 1.7176 73.3749 67.1246 0.63% 8.9182 10.2552 0.5473 1025.8894 0.3466 0.0802 0.2934 
44 50 49 49 50 13 4 50 50 50 50 50 
100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

KA KA A A KA A A A A A KA A 

*=Normel or  log normal data d i s t r i k r t i ons  uere assuned. A l l  s t a t i s t i c s  presented are untransformed (anti log) values. U=Concentration below detection l i m i t  W=MANOVA 
. = V d u e  not carprted C=Cohen revised s t a t i s t i c s  UN4JNrevised s ta t i s t i c8  A=Paremtric ANOVA K=Kruskal-Uallis nonparametric ANOVA -=No clessi f  i ce t ion  PaTest of Proportions 



Table 5-57 
Sta t is t i cs  for Total Metal Concentrations in 
Background Sediment Samples 
(Concentration un i t s  mg/kg) 

:ohen or Unrevised UN UN 
lean 5427.6204 9.7789 
Standard Deviation 1454.2208 4.8942 
panple Size 18 19 
'ercent Detected 100.0 0.0 

Classi f icat ion Method A - 

Hg nn 

iorad or  Log Norma(* Log Normal 

P=I=P==EE aosnaz=uan tn=i=P=aan =naia===== UE=I=PES=I III=SP==LI= -____-___- ---------- 015=1.===1 II.=PE==E= a========= E==o5=EEaE =E======== E========= E========= 

Normal or Log N o m l e  Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal 09 Normal 

Jpper Tolerance Limit  354.6192 24.1350 91.7952 
,oyer Tolerance Limit  

Maxinun Concentration 4110.0 352.0 0.35U 70.2U 29.9 3510.W 2.5U 6.8 3510.W 397.W 4.2u 70.2U 50.2 79.8 
Mininun Concentration 101O.w 9.0 0.093u 20.2u 8.1U 101O.W 0.9N 2.w 101o.w 23.5U 1.w 20.2u 1o.Bu 6.5 

cohen o r  Unrevised UN UN UN . UN UN UN UN UN UN UN UN UN C UN 

Mean 1163.6842 135.8947 0.0824 16.3026 8.6722 851.3158 0.6671 1.7833 815.0000 82.4500 1.2538 16.3026 15.1788 40.6211 
Standard Deviation 938.9945 91.5069 0.0413 8.1658 6.4137 423.3459 0.2438 1.5111 408.4286 62.3363 0.3467 8.1658 3.6023 21.1198 
Sanple Size 19 19 19 19 18 19 19 15 19 19 13 19 17 19 
Percent Detected 26.3 100.0 0.0 0.0 22.2 5.3 0.0 6.7 0.0 15.8 0.0 0.0 52.9 100.0 

Classi f icat ion Method P A A A - - - - - - P - P - 

@per Tolerance Limit  8994.7474 
.oyer Tolerance Limi t 

Carimm Concentration 21600.0 42.1u 
)ininm Concentration 549.0 12.1u 

Normal Normal Normal Normal Normal Normal L o g  Normal Normal Normal 109 Normal 

20.8456 . 15664.9050 18.8158 

13.0 182.0 3.5u 3.3U 52500.0 702.W 30.4 35.1U 22.0 15000.0 49.1 70.2U 
1.w 40.4u 1 .W 1.w 101o.ou 202.w 2.2u 10.1u 5.W 1040.0 2.1 20.2u 

UN UN UN UN UN UN C UN UN UN UN UN 
2.3763 62.3382 0.8105 0.7200 5953.6211 163.0263 11.6300 8.1500 6.9395 6215.2632 11.9926 16.3026 
2.9133 52.5242 0.4054 0.2999 12226.3745 81.6577 3.8033 4.0843 6.1120 3899.9179 2.8160 8.1658 

19 17 19 15 19 19 19 19 19 19 19 19 
21.1 35.3 0.0 0.0 47.4 0.0 78.9 0.0 31.6 100.0 . 100.0 0.0 

Hg No N i  K Se Ag Ne S r  T I  , Sn  V Zn 

*=Normal or log normal date d is t r ibu t ions  uere assuned. A l l  s t a t i s t i c s  presented are untransformed (anti log) values. U=Cancentration belou detection l i m i t  M=WANOVA 
.=Value not carputed C=Cohen revised S ta t i s t i cs  UN=UNrevised S ta t i s t i cs  A=Perametric ANOVA K=Kruskel-Uellis n o n p e r m t r i c  ANOVA -=No c lass i f i ca t ion  P=Test of Proportions 



Normal o r  l o g  Normal* 

upper Tolerance l i m i t  
Louer Tolerance l i m i t  

naximm concentration 
Min im Concentration 

C o h e n  o r  Unrevised 
Mean 
Standard Deviat ion 
Senple Size 
Percent Detected 

c lass i f i ca t i on  Method 

Table 5-58 
Sta t i s t i cs  for Inorganic Concentrations in 
Background Sediment Sarrptes 
(Concentration un i ts  mg/kg except pH) 

HC03 C03 C l  CN Lab pH N03/N02 SO4 

Normal 

8.9280 
5.9878 

8.7 
6.1 

UN 
7.4579 
0.6067 
19 
100.0 

A 

Normal 

13.0 
1 .I 

UN 
2.3105 
2.6826 
19 
21.1 

P 

*=Normel or log normel data d is t r ibu t ions  were assuned. 
.=Value not carprted CnCohen revised s t a t i s t i c s  UN=UNrevised s ta t i s t i cs  A=Parametric ANOVA K=Kruskal-Uallis nonparametric ANOVA -=No c lass i f i ca t ion  P=Test of Proportions 

A l l  s t a t i s t i c s  presented are untransformed (anti log) values. U=Concentration below detection l i m i t  M=MANOVA 



Table 5-59 
Sta t i s t i cs  fo r  Total Radiochemical Concentrations in 
Background Sediment Senples 
(Concentration un i ts  pCi/g) 

Am24 1 Cs137 Alpha Beta Pu239 Re226 Ra228 Sr9O Tritiun U233.234 U235 U238 

Normal or Log Normal* Normal Normal Normal Normal Normal Normal 109 Normal Normal Normal Normal Log 

upper Tolerance L imi t  0.0281 2.5959 57.7542 51.7571 0.0744 1.1701 1.5765 1.1015 1.1157 1.6135 0.9710 ' 0.8462 
Lower Tolerance L imi t  

Haximm Concentration 0.02 3.2 48.0 41.9 0.08 1.1 2.3 0.99 0.97 1.48 1.34 1.3 
Hinimm Concentration -0.01 0.0 4.0 10.8 0.0 0.5 0.0 -0.6 -0.81 0.38 0.0 0.3 

cohen or unrevised UN UN uw UN UN UN UN uw UN UN UN UN 
Hean -0.0020 0.5705 21.8800 28.6800 0.0174 0.8000 1.3875 0.1974 0.1726 0.7842 0.1574 0.6769 
Standard Deviation 0.0103 0.8359 13.9806 8.9934 0.0235 0.1528 0.0780 0.3739 0.3892 0.3423 0.3358 0.0699 
semple Size 10 19 15 15 19 19 19 19 19 19 19 19 
Percent Detected 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

Classi f icat ion Method KA KA A A KA A A A A A KA A 

*=Normal or log noma1 data distributions were assuned. A 1 1  s t a t i s t i c s  presented are mtransformed (anti log) values. U=Ca#entration below detection l i m i t  H=MANOVA 
.=Value not canplted C=Cohen revised s t a t i s t i c s  UNrllNrevised s t a t i s t i c s  Atparametric ANOVA K=Kruskal-Wallis nonparametric ANOVA -=No c lass i f i ca t ion  P=Test of Proportions 



Table 5-60 
Statistics for Total Metal Concentrations in 
Background Rocky Flats A l l u v i a l  Borehole Samples 
(Concentration units mg/kg) 

Normal  or log Normal. Log Log Log Log Log 

4.7040 

19.0 
0.W 

UN 
3.9766 
0.3690 
7P 
85.7 

KA 

Mi 

Log 

Upper Tolerance Limit 13419.4947 . 
Lower Tolerance Limit 

4.2988 79.4928 . 13753.5715. 

M e r i m  Concentration 40800.0 33.a 
M i n i m  Concentration 2240.0 4.w 

41.7 209.0 
1.2 8o.w 

3.2 
0.36U 

968.011 
bO4.W 

28.1 
3.5 

33700.0 
4670.0 

Cohen or Unrevised UN UN 
Mean 11908.5758 13.3144 
Standard Deviation 766.3845 0.4587 
sample Size 77 56 
Percent Detected 97.4 0.0 

UN 
227.5016 
3.0252 

0.0 
77 

UN UN 
12.0462 . 12625.8128 
0.3172 572.0338 

77 77 
22.1 100.0 

C C 
3.6273 70.3736 
0.5406 4.6256 
77 77 
66.2 76.6 

UN 
1.2147 
0.0553 
54 
13.0 

- Classification Method A KA KA P P A 

K Se Ag Ma Sr T I  Sn V Zn 

Upper Tolerance Limit 2484.2373 234.9950 1557.9829 
Lower Tolerance Limit 

M e r i m  Concentration 5570.0 656.0 
M i n i m  Concentration 2020.W 2.6 

4020.0 12.w 40.9 4840.W 
981 .O 0.44U 0.2 206.0 

Cohen or Unrevised UN UN C UN UN UN 
Mean 2268.1101 193.2978 1371.6389 2.6324 5.0794 1132.9907 
Standard Deviation 109.6264 21.1501 94.4020 0.3535 0.6858 29.5303 

Percent Detected 92.2 100.0 52.6 0.0 32.4 1.3 
Sample Sire - 7 7  77 76 53 71 77 

- P Classification Method KA KA KA - 
*=Normal or log normal data distrihutions were assuned. A l l  statistics presented are untransformed (antilog) values. U=Concentration below detection limit M=IIANOVA 
.=Value not conputed C=Cohen revised statistlcs UN=UNrevised statistics A=Paremetric ANOVA K=Kruskal-UalLis noqmrametri'c ANOVA -=No classification P-Test of Proportions 



Normel o r  log Normal4 

Table 5-61 
Sta t i s t i cs  for Total Metal Concentrations in 
Background North Rocky Flats Rocky Flats A l luv ia l  Borehole Samples 
(Concentration un i ts  mg/kg) 

Upper Tolerance l i m i t  
Lower Tolerance L imi t  

Maximm Concentration 
M in im Concentration 

C o h e n  or Unrevised 
Mean 
Standard Deviation 
Sanple Sire 
Percent Detected 

Classi f icat ion Method 

0430.1986 

157000.0 
1150.0 

UN 
6005.5435 
1123.7350 

36 
97.2 

KA 

19.9897 

69.6 
4.0 

UN 
15.8774 
1.9059 

36 
100.0 

A 

Na S r  

Log 

11.1314 

16.6 
10.4U 

UN 
10.0000 
0.5244 

36 
91.7 

KA 

T I  Sn 

109 

12.1546 

25.7 
2.1 

UN 
9.4064 
1.2737 
36 

100.0 

KA 

v 

Log 

31.3 
16.1 

UN 
22.744 1 
, 0.3730 
36 
5.6 

- 

Zn 

21 -4229 37.1857 39.7143 Upper Tolerance L imi t  
Lower Tolerance l i m i t  

M a x i m  Concentration 
M i n i m  Concentration 

0.32 41.0 54.2 
0.22u 18.5 17.4U 

226.0 5.4U 312.0 70.0 77.6 
41.6u 3.6u 41.6U 20 .u  0.3 

C o h e n  o r  Unrevised UN UN C UN UN ON . UN UN 
Mean 0.1394 23.7203 17.3420 29.5841 2.2752 32.2089 30.4651 28.6620 
Standard Oeviat ion 0.0073 0.5731 1.8666 2.2803 0.0507 2.9266 3.1147 5.1224 
Sample Sire 35 36 33 36 20 33 36 36 
Percent Detected 22.9 25.0 78.8 30.6 0.0 36.4 91.7 100.0 

Classif  i ca t  ion Method P P KA P P KA KA - 
4=N0rmal or log normal data distributions uere assuned. A l l  s t a t i s t i c s  presented are &transformed (anti log) values. U=Concentration below detection l i m i t  M=IIANOVA 
.=Value not carputed C5Cohen revised StatiStiCS UN4JNrevised s t a t i s t i c s  A-Parametric ANOVA K=Kruskal-Uallis nonparametric ANOVA -=No c lass i f i ca t ion  P=Test of Proportions 



Normal or Log Normal* 

Table 5-62 
s ta t i s t i cs  for  Total Metal Concentrations in 
Background South Rocky Flats Rocky Flats A l luv ia l  Borehole Samples 
(Concentration un i t s  mg/kg) 

Upper Tolerance L imi t  
Lower Tolerance Limit  

maximm Concentration 
ninimm Concentration 

Cohen or  Unrevised 
mean 
Standard Deviation 
Senple Size 
Percent Detected 

Classi f icat ion Method 

3491.2752 

9520.0 
1130.0 

UN 
2949.1578 
255.9200 
41 
97.6 

KA 

K Se 

20.0597 

31.7 
5.6 

UN 
17.7587 
1 .OM3 

41 
100.0 

A 

Ne Sr 

Log 

11 3487 

31.6 
10.211 

C 
9.5531 
0.8477 

41 . 
78.0 

KA 

T I  Sn 

' Log 

7.8895 

14.6 
2.6 

UN 
6.8275 
0.5013 

41 
97.6 

KA 

V 

109 

8.0784 

44.w 
4.w 

UN 
7.0388 
0.4908 

41 
95.1 

KA 

Zn 

maximm Concentration 
minim concentration 

0.58 44.w 40.3 
O.166u 4.w 5.1 

968.m 9 . 8 ~  338.0 50.7 64.6 
40.6U 0.66u 40.4U 23.2U 8.OU 

Cohen  or Unrevised C '  C UN UN UN UN UN UN 
Mean 0.1512 6.5084 22.1298 166.9678 2.2567 66.7923 26.9557 21.2697 
Standard Deviation 0.0235 0.5597 1.9214 38.9685 0.1202 13.4219 1.3495 2.9977 

Percent Detected 53.6 82.9 92.7 2.4 0.0 22.0 97.6 87.2 
S q t e  Size 28 41 41 41 41 41 41 39 

P KA KA - - Classi f icat ion Method KA KA KA 

*=Normel o r  log normml deta distributions were essuned. A l l  s t a t i s t i c s  presented are mtransformed (anti log) valws. U=Concentration below detection l i m i t  H=IIANOVA 
.=Value not canprted C=Cohen revised s t a t i a t i c s  UNYNravlsed s t a t i s t i c s  A=Parametric ANOVA K=Kruskal-Uallis nonparametric ANOVA -=No c lass i f  i ce t ion  P=Test of Proportions 



Normal or Log Normal. 

Upper Tolerance L imi t  
Louer Tolerance L imi t  

Max im i  Concentration 
Hinimun Concentration 

cohen or Unrevised 
Mean 
Standard Deviation 
Senple Size 
Percent Detected 

Classi f icat ion Method 

Table 5-63 
s t a t i s t i c s  for Inorganic Concentrations in 
Background Rocky Flats A l  l uv ia l  Borehole Sarrples 
(Concentration un i ts  mg/kg except pH) 

HC03 C03 C l  CN Lab pH N03/N02 SO4 

Normal 

9.5176 
6.3858 

9.1 
6.1 

UN 
7.9516 
0.m1 
62 
100.0 

#A 

*=Normal or tog normal data d is t r ibu t ions  uere asswd .  A l l  s t a t i s t i c s  presented are untransformed (anti log) values. U=Concentration below detection l i m i t  H=IIANOVA 
.=Value not Computed  CnCohen reVlSed s t a t i s t i c s  UN4JNravised s t a t i s t i c s  A=Paremetric ANOVA KrKrwkal-Ual l is  nanperametric ANOVA -=No c lass i f i ca t ion  P=Test of Proportions 



Table 5-64 
S ta t i s t i cs  fo r  Inorganic Concentrations in 
Background North Rocky Flats Rocky Flats A l luv ia l  Borehole Sanples 
(Concentration un i t s  mg/kg except pH) 

HC03 C03 C l  CN Lab pH N03/N02 SO4 

Normal or Log Normal* Normal 

Upper Tolerance Limit  
Lower 'Tolerance Limit  

M a x i m  Concentration 
Mininun Concentration 

Cohen  o r  Unrevised 
Mean 
Standard Deviation 
Sanple Size 
Percent Detected 

C lass i f i ca t ion  Method 

4.3 
1.1u 

UN 
0.8583 
0.8701 

30 
13.3 

P 

*=Normel or log normal data d is t r ibu t ions  uere asswd.  A l l  s t a t i s t i c s  presented are untransformed (anti log) values. UrConcentration belou detection l i m i t  M=HANOVA 
.=Value not conprted C=Cohen revised s t a t i s t i c s  UYUNrtvised s t a t i s t i c s  A=Paremetric ANOVA KrKruskal-Uallis nonparametric ANOVA -=No c lass i f i ca t ion  P-Test of Proportions 



Normel o r  Log Normal' 

Upper Tolerance L imi t  
Lower Yolerance L imi t  

Maxiaup Concentration 
Mininun Concentration 

Cohen  or Unrevised 
Mean 
Standard Deviat ion 
Sanple Si te  
Percent Detected 

C lass i f i ca t ion  Method 

Table 5-65 
S ta t i s t i cs  fo r  Inorganic Concentrations in 
Backgroud South Rocky Flats Rocky Flats A l luv ia l  Borehole Sanples 
(Concentration un i ts  mg/kg except pH) 

HC03 C03 C I  CN Lab PH N03/N02 SO4 

Wormal 

3.3 
1 .ou 

un 
0.9828 
0.7055 

32 
34.4 

P 

*=Normal or log normal data d is t r ibu t ions  were essuned. A l l  s t a t i s t i c s  presented are untransformed (anti log) values. U=Concentration belou detection l i m i t  M=MANOVA 
.=Value not carprted C=Cohen revised s t a t i s t i c s  UN4JNrevised s t a t i s t i c s  ArParemetric ANOVA K=Kruskal-Uallis norperemetric ANOVA -=No c lass i f i ca t ion  P=Test o f  Proportions 

\ 



Table 5-66 
S ta t i s t i cs  for Total Radiochemical Concentrations in 
Backgroud Rocky Flats A l luv ia l  Borehole Samples 
(Concentration un i ts  pCi/g except T r i t i u n  un i ts  pCi /ml )  

Am24 1 Cs137 Alpha Beta Pu239 Re226 Re228 Sr9O Tr i t i un  U233.234 U235 U238 

Normal or Log Normal* Wormel lormel Normal Mom1 Normal 109 Normal Normal Normal Log Normal Log 

Upper Tolerance L imi t  0.0135 0.0669 38.3636 36.8150 0.0150 0.6513 1.9561 0.7256 0.4147 0.6558 0.0741' 0.6830 
Lowr Tolerance L i m i t  

Haxinun Concentration 0.01 0.2 42.0 44.0 0.02 0.9 2.2 1.2 0.44 3.4 0.1 3.2 
Minimm Concentrat ion -0.01 0.0 3.0 6.0 -0.01 0.4 0.5 -0.6 -0.15 0.2 0.0 0.2 

Cohen or Unrevised UN UW UN UN UN UN UN UN UN UN UN UM 
Mean -0.0015 0.0063 21.5016 23.4844 0.0020 0.6237 1.3220 0.0344 0.1773 0.5923 0.0109 0.6154 
Standard Deviation 0.0066 0.0302 8.3964 6.6380 0.0065 0.0136 0.3130 0.3442 0.1182 . 0.0316 0.0315 0.0336 
Senple Size 27 64 64 64 64 59 59 64 64 ' 64) 64 64 
Percent Detected 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

Classi f icat ion Method KA KA A A KA KA A A A A KA A 

b 

I 

*=Normal or log normal data d is t r ibu t ions  uere essuned. A l l  S ta t i s t i cs  presented are untransformed (anti log) values. U=Concentration belou detection l i m i t  M=MANOVA 
.=Value not computed C=Cohen revised e t s t i s t i c s  UMnUMrevised S ta t i s t i cs  AnParemetric ANOVA K=Kruskal-Yallis nonparametric ANOVA -=No c lass i f i ca t ion  P=Test of Proportions 



Table 5-67 
Sta t is t i cs  f o r  Total Metal Concentrations in 
Background Col l w i a l ,  Ueathered Claystone and Ueathered Sandstone Borehole Sarrples 
(Concentretion un i ts  mg/kg) 

Normal or l o g  Normal+ l o g  Log Log 109 109 

3.4013 

10.3 
2.m 

UN 
2.9791 
0.2023 

46 
95.7 

W 

M i  

14726.3649 Upper Tolerance l i m i t  10427.7752 . 
Lower Tolerance l i m i t  

4.0203 121.8903 

Maximm Concentration 22900.0 16.2 
M i n i u m  Concentration 800.0 25.4U 

10.8 491 .O 
0.w 45.2 

2.6u 
2.2u 

516.W 
424.W 

29.7 
21.2u 

38100.0 
2940.0 

UN 
231.9456 

1 .E856 

0.0 
36 

UN 
12.4683 
0.3242 

46 
13.0 

UN 

1021.0666 
12589.9332 

45 
100.0 

Cohen  or Unrevised UN UN 
Mean 8762.0760 14.1232 
Standard Deviation 798.3317 0.1456 
Senple Size 46 30 
Percent Detected 100.0 6.4 

C UN 
3.2776 104.4600 
0.3559 8.3539 

46 46 
60.9 91.3 

UN 
1.1634 
0.0084 

0.0 
41 

- c lass i f i ca t ion  Method A KA KA P A 

K Se Sr T I  Sn W 2n M9 Mn Hg Mo 

Upper Tolerance L imi t  2799.1426 203.0125 
lower Tolerance l i m i t  

Maximm Concentration 5580.0 737.0 
M i n i m m  Concentration 2120.W 11.6 

3090.0 12.m 33.5 3680.0 
2120.w 2.2u 4.2u 301.0 

Cohen or Unrevised UN UN UN UN UN UN 
Mean 2492.8544 155.7160 1305.3062 3.3527 4.9503 1202.3053 
Standard Deviation 146.7970 22.6681 41.0626 0.4804 0.79aa 48.3913 ' .  
Sample Size 46 46 46 42 34 46 
Percent Detected 95.7 100.0 30.4 0.0 23.5 4.3 

- P - Ctass i f i ca t im  Method W KA P 

*=Worm1 or  log normal data d is t r ibu t ions  were assuned. A l l  s t a t i s t i c s  presented are mtransformed (anti log) vatws. U=Concentration below detection l i m i t  M=MANOVA 
.=Value not conputed C=Cohen revised s t a t i s t i c s  UN=UNrevised statistics AmParametric ANOWA K=Kruskal-Uallis nonparametric ANOVA -=No c lass i f i ca t ion  P=Test of  Proportions 



ttormal or Log lormat* 

Upper Tolerance l i m i t  
Lover Tolerance L imi t  

Maximm Concentration 
M in im concentration 

Cohen or  Unrevised 
Mean 
Standard Deviation 
Senple Size 
Percent Detected 

Classi f icat ion Method 

7566.5613 

44300.0 
2310.0 

UN 
6330.0302 
560.0235 
31 

100.0 

KA 

10.3477 

21.3 
3.0 

UN 
8.8363 
0.6845 

31 
100.0 

A 

Ne Sr 

Log 

16.2533 

26.7 
,12.ou 

UN 
14.2801 
0.8889 

30 
96.7 

KA 

T I  Sn 

Log 

18.6811 

28.2 
9.4 

UN 
16.7633 
0.8686 

31 
100.0 

KA 

V 

Lo9 

11 -6003 

48.411 
4.2u 

C 
9.3502 
1.0191 

31 
80.6 

KA 

Zn 

upper Tolerance l i m i t  13.4310 20.1862 64.06f5 23.7320 62.3409 
Louer Tolerance Limit  . .  

naximm Concentration 
M in im concentration 

0.44 48.4U 62.4 
0 . N  4.2U 17.W 

113.0 5.W 441.0 40.9 129.0 
47.m 4.zu 42.411 21.2u 24.1 

Cohen or Unrevised UN UN UN UN UN UN UN UN 
Mean 0.1667 10.3654 16.6965 55.7825 2.3167 120.92% 20.5495 54.0536 
Standard Deviation 0.0141 1.3884 1.5530 3.7523 0.0222 39.0482 1.3887 3.7533 
Saaple Size 30 31 28 31 30 22 25 31 
Percent Detected 30.0 74.2 89.3 96.8 3.3 36.4 88.0 100.0 

Classi f icat ion Method P KA KA KA - P KA KA 

*=Normel o r  log normal data d is t r ibu t ions  uere assuned. A l l  s t a t i s t i c s  presented are untransformed (anti log) values. U=Concentration below detection l i m i t  M=C(ANOVA 
.=Value not coaputed C=Cohen revised s t a t i s t i c s  UNtUNrevised s t a t i s t i c s  ASParametric ANOVA K=Kruskal-Uallis nonparametric ANOVA -=No c tass i f i ca t ion  P=Test of Proportions 



Normal or Log Normel* 

UpQer Toterance l i m i t  
Lower Tolerance L imi t  

M a x i m  Concentration 
Minisum Concentration 

Cohen or Unrevised 
Mean 
Standard Deviat ion 
Sempte Size 
Percent Detected 

Classi f icat ion Method 

Table 5-71 
s t a t i s t i c s  fo r  Inorganic Concentrations in 
B a c k g r d  North Rocky Flats Colluvial,  Weathered Claystone and Weathered Sandstone Borehole Sanples 
(Concentration un i ts  mgfkg except pH) 

HC03 C03 C l  CN Lab pH NO3f NO2 SO4 

Normal 

2.5 
1.1u 

UN 
0.8953 
0.5303 
32 
31.3 

P 

*=Normal or log n o m 1  data d is t r ibu t ions  were assuned. A l l  s t a t i s t i c s  presented are mtransformed (anti log) values. U=Concentration belou detection l i m i t  M=IIANOVA 
.=Vatu@ not carprted C=Cohen revised s t a t i s t i c s  UN=UNravised s t a t i s t i c s  AtParwetr ic ANOVA KsKruskal-Uallis nonperametric ANOVA -=No c lass i f i ca t ion  P=Test of Proportions 



Normal or Log Normal* 

upper Tolerance L imi t  
Lower Tolerance L i d  t 

naximun Concentration 
HinirmP Concentration 

Cohen or  Unrevised 
Mean 
Standard Deviation 
Sample S i re  
Percent Detected 

C lass i f i ca t ion  Hethod 

Table 5-72 
S ta t i s t i cs  for Inorganic Concentrations in 
Background South Rocky Flats Co l lw ia l ,  Ueathered Claystone and Ueathered Sandstone Borehole Sanples 
(Concentration un i t s  mg/kg except pH) 

HC03 C03 C l  CN Lab pH N03/N02 SO4 

Normel 

4.6824 

3.7 
1.1u 

C 
1.4430 
1.3660 

21 
71.4 

P 

*=Normal or log normal data d ls t r lbu t ions  were a s s d .  A l l  s t e t l s t i c s  presented are mtrensformed (anti log) values. U=Concentration below detection l i m i t  II=IIANOVA 
.=Value not conputed C=Cohen revised s t a t i s t i c s  UN.UNrevised s t a t i s t i c s  A=Paranetric ANOVA K=Kruskal-Uallis nonparametric ANOVA -=No c less i f  i ce t ion  P=Test of Proportions 



Normal or l og  Normat* 

Upper Tolerance L imi t  
Lower Tolerance L imi t  

M a x i m  Concentration 
M i n i m  concentration 

Cohen or Unrevised 
Mean 
Standard Deviat ion 
Senple S i re  
Percent Detected 

c lass i f i ca t ion  Method 

labte 5-73 
Sta t i s t i cs  for Total Radiochemical Concentrations in 
Backgroud Co l lw ia l ,  Ueethered Claystone and Ueatherd Sandstone Borehole S q l e s  
(Concentration un i ts  pCi/g except T r i t i u n  un i ts  pC i /m l )  

Am241 Cs137 Alpha Beta Pu239 Re226 Re228 SrW T r i t i u n  U233.234 U235 U238 

Nor~~tal MOW~ Normel LOe Normel Normal Normal Log Normal Log 

0.0745 48.4255 34.1512 0.0209 1.1379 2.0537 0.6719 0.2875 0.9830 0.1756 1.0429 

0.2 48.0 3b.O 0.02 1.3 2.1 0.8 0.39 2.6 0.3 2.3 
0.0 17.0 18.0 -0.01 0.7 1 .o -0.8 -0.14 0.4 0.0 0.4 

UN UN UM UN UW UN UN UN UN lm UW 
0.0074 30.6852 26.2593 0.0046 1.0769 1.4447 -0.0759 0.0550 0.8788 0.0407 0.9575 
0.0328 8.6697 3.8568 0.0079 0.0285 0.2845 0.3655 0.1136 0.0509 0.0659 0.0417 
54 54 54 54 38 38 54 54 56 54 54 
100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

KA A A KA KA A A A A KA A 

*=Normel or 109 normel data d is t r ibu t ions  Yere assuned. A I L  s t a t i s t i c s  presented are untransformed (anti log) values. U-Concentration belou detection l i m i t  M=WANOVA 
.-Valw not carputed CaCohen r e V l S c d  s t a t i s t i c s  UN4JNrevised s t a t i s t i c s  AcParametric ANOVA K=Krwkal-Uall is norparemetric ANOVA -=No classi f icat ion P=Test of Proportions 



APPENDIX D 
EMD OPERATING PROCEDURES TABLE OF CONTENTS 



0 ROCKY FLATS PLANT Manual NO.: 3- 2 1 0 0 0- 0 P S- E M R G 
EM RADIOLOGICAL GUIDELINES Procedure No.: Table of Contents, Rev 0 

Effective Date: 12 /06 /91  
Organization: Environmental Management 

Page: 1 of 2 

- )?is ; c  

CONTRC. >- - - TABLE OF CONTENTS 
' \d I- '. ' ~ ~ ~ f R A D I O L O G I C A L  GUIDELINES 

EMRG 1.0 Organization and Responsibilities 

EMRG 1.1 Gama Radiation Surveys 

EMRG 1.2 Beta Radiation Surveys 

EMRG 1.3 Posting of Radiation Protection Requirements 

EMRG 2.1 Personnel Contamination Monitoring 

EMRG 2.2 Possible Inhalation Exposure 

EMRG 2.3 Wounds and Skin Contamination 

EMRG 3.1 Performance of Surface Contamination Surveys 

EMRG 3.2 Survey Requirements for Conditional and 
Unrestricted Use 

EMRG 3.5 Handling of Contaminated Dosimetry/Security 
Badges 

EMRG 6.1 Performance Test and Operational Checks for 
Ludlum Model 12-A,J&dePtz: and Model 31 
Survey Instruments 

EMRG 6.3 Performance Checking and Operation of the 
Eberline SAC4 Alpha-Scintillation Smear 
Counting Instrumentation 

EMRG 6.4 Performance Testing and Operation of the Eberline 
BC-4 Beta Smear Counting Instrumentation 

EMRG 6.5 Use of the Bicron Frisk-Tech with the A-1 00 and 
B-50 Detectors 

Rev. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Effective 
Dale 

1 210619 1 

1 2/06/9 1 

12/06/91 

12/06/91 

1 210619 1 

12/06/91 

1 210619 1 

1 210619 1 

1 210619 1 

1 210619 1 

1 210619 1 

12/06/91 

1 210619 1 

1 2/06/9 1 
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.\- 

a 

Guideline 
I!& rn 

Rev. Effective 
UL w 

EMRG 6.6 Use of the Bicron Fidier (Field instrument for the 
Detection of Low-Energy Radiation) 0 1 210619 1 

EMRG 9.1 Respiratory Protection’ Requirements and Posting 0 1 210619 1 

EMRG 10.1 Radiological Deficiency Reporting Program 0 1 210619 1 
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0 ROCKY FLATS PLANT Manual No.: 5-21 000-OPS-FO 
Procedure No.: Table of Contents, Rev 12 

Effective Date: 411 3 /92  
Organlratlon: Environmental Management 

\ Page: 1 of 4 
EMD OPERATING 
PROCEDURES MANUAL 

Procedure 

THIS IS ONE VOLUME OF A SIX VOLUME SET WHICH INCLUDES: 

VOLUME I: FIELD OPERATIONS (FO) 
VOLUME II: GROUNDWATER (GW) 
VOLUME 111: GEOTECHNICAL (GT) 

VOLUME IV: SURFACE WATER (SW) 
VOLUME V: ECOLOGY (EE) 

VOLUME VI: AIR (AP) 

TABLE OF CONTENTS 
FOR VOLUME I: FIELD OPERATIONS 

/ 

- No. 

@ FO.01 

F0.02 

F0.03 

DCN 91.01 

DCN 92.01 

DCN 92.02 

DCN 92.03 

F0.04 

DCN 92.01 

DCN 92.02 

F0.05 

DCN 91.01 

- 

0 DCN 92.01 

- Title 

Air Monitoring and Dust Control 

Transmittal of Field QA Records 

General Equipment Decontamination 

Superseded by DCN 92.02 

Clariiication of rinsing requirements 

Replace triple rinse with double rinse 

Delete Distilled Water Sampling 

Heavy Equipment Decontamination 

Clarification of Work Area 

Clarification of Center Bit Decontamination 

Handling of Purge and Development Water 

Superseded by DCN 92.01 

Clarify portected area 

Rev. Effect ive 
- No. Date 

1 

2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

08/30/91 

09/23/91 

08/30/91 

01/20/92 

0111 7/92 

0 1/20/92 

01/29/92 

08/30/91 

0 1 13 1 192 

0311 2/92 

08/30/9 1 

0 1 12019 2 

01/20/92 



0 ROCKY FLATS PLANT Manual No.: 5-21 000-OPS-FO 
EMD OPERATING Procedure No.: Table of Contents, Rev 12 

Effective Date: 411 3 / 9 2  
Organization: Environmental Management 

PROCEDURES MANUAL Page: 2 of 4 

Procedure 
- No. 

F0.06 

DCN 91.01 

DCN 91.02 

DCN 91.04 

DCN 92.01 

F0.07 

DCN 91.01 

DCN 91.02 

DCN 92.01 

DCN 92.02 

F0.08 

DCN 91.01 

DCN 91.02 

DCN 91.03 

DCN 92.01 

DCN 92.02 

0 DCN92.03 
FO.09 

Ti t le 

Handling of Personal Protective Equipment 

Approved practices for disposal of surface 
water monitoring PPE 

Superseded by DCN 92.02 

Clarification of personal protective equipment 
surveyng 

Change in PPE disposal requirements 

Clarified protected area 

Handling of Decontamination Water and 
Wash Water 

Superseded by DCN 92.01 

Superseded by DCN 92.02 

Clarify definition of potentially contaminated 

Clarify work area characteristics 

Handling of Drilling Fluids and Cuttings 

Superseded by DCN 92.03 

Superseded by DCN 92.02 

Superseded by DCN 92.01 

Clarifing spraying requirements 

Clarified protected area 

Clarify Locking Requirements 

Rev. - No. 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

- 1  

1 

Handling of Residual Samples 1 

Effect ive 
Date 

08/30/91 

0911 919 1 

0 1/20/92 

1 1 12619 1 

01/17/92 

01/20/92 

08/30/91 

01 120192 

01 120192 

01/20/92 

01 120192 

08/30/9 1 

0 1 129192 

01 120192 

0 1 /20/92 

01/20/92 

01/20/92 

01/29/92 

08/30/91 
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Procedure 
- No. 

FO.10 

DCN 91.01 

DCN 91.02 

DCN 92.01 

DCN 92.02 

FO.11 

F0.12 

F0.13 

F0.14 

DCN 92.01 

FO. 15 

F0.16 

DCN 92.01 

DCN 92.02 

DCN 92.03 

DCN 92.04 

F0.17 

F0.18 

Rev. Effect ive 
Ti t le - No. 

Receiving, Labeling, and Handling 
Environmental Materials Containers 1 

Superseded by DCN 92.02 1 

Superseded by DCN 92.01 1 

Clarify environmental liquids generated 1 

Delete usage of indelible markers 1 

Field Communications 1 

Decontamination Facility Operations 1 

Containerization, Preserving, Handling 
and Shipping of Soil and Water Samples 1 

Field Data Management 1 

Expansion of sample analysis requirements 1 

Photoionization Detectors (PIDs) and 
Flame Ionization Detectors (FIDs) 1 

Field Radiological Measurements 1 

Change in monitoring requirements for bedrock work 1 

Change in Envelope Specifications 1 

Change in radiation training requirements 1 

Clarification of Seismic Lines 1 

Determining Out-Of-Specification Analytical 
Results for Environmental Samples 

Environmental Sample Radioactivity '., 

Content Screening 1 

- Date 

08/30/91 

01/29/92 

01 /20/92 

01/20/92 

01 129192 

08/30/91 

08/30/91 

08/30/91 

08/30/9 1 

0 1/06/92 

08/30/91 

08/30/91 

01 I20192 

0 1 12919 2 

03/03/92 

0411 3/92 

To Be 
Added 

08/30/91 
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Procedure - No. Title 

F0.19 Base Laboratory Work 

Rev. Effective 
- No. - Date 

1 08/30/91 
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EMD OPERATING 
PROCEDURES MANUAL Page: 

THIS IS ONE VOLUME OF A SIX VOLUME SET WHICH INCLUDES: 

VOLUME I: FIELD OPERATIONS (FO) 
VOLUME II: GROUNDWATER (GW) 
VOLUME 111: GEOTECHNICAL (GT) 

VOLUME IV: SURFACE WATER (SW) 
VOLUME V: ECOLOGY (EE) 

VOLUME VI: AIR (AP) 

TABLE OF CONTENTS 
FOR VOLUME II: GROUNDWATER 

Procedure - No. 
Rev. Effect ive 

Date 

Water Level Measurements in 2 0511 2/92 
Wells and Piezometers 

GW.02 Well Development 2 0511 2/92 

GW.03 Pumpln Borehole Packer Testing 2 0511 2/92 

GW.04 Slug Testing 2 0511 2/92 

GW.05 Field Measurement of Groundwater 2 0511 2/92 
Field Parameters 

.GW.06 Groundwater Sampling 2 0511 2/92 

GW.08 Aquifer Pumping Tests 1 0511 2/92 

DCN 92.01 Clarify pump testing procedures 1 05/22/92 

DCN 92.02 New pumping test data sheets I 0511 5/92 
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EMD OPERATING 
PROCEDURES MANUAL 

Procedure 
No. 

a GT.01 

GT.02 

GT.03 

GT.04 

GT.05 

GT.06 

GT.07 

GT.08 

GT.09 

GT.10 

GT.11 

~ ~~~ 

THIS IS ONE VOLUME OF A SIX VOLUME SET 
WHICH INCLUDES: 

VOLUME I: FIELD OPERATIONS (FO) 
VOLUME II: GROUNDWATER (GW) 
VOLUME 111: GEOTECHNICAL (GT) 

VOLUME IV: SURFACE WATER (SW) 
VOLUME V: ECOLOGY (EE) 

VOLUME VI: AIR (AP) 

TABLE OF CONTENTS 
FOR VOLUME 111: GEOTECHNICAL 

Tl t lg 

Logging Alluvial and Bedrock Material 

Drilling and Sampling Using Hollow Stem 
Auger Techniques 

Isolating Bedrock from Alluvium with 
Grouted Surface Casing 

Rotary Drilling and Rock Coring 

Plugging and Abandonment of Boreholes 

Monitoring Wells and Piezometer Installation 

Logging and Sampling of Test Pits and 
Trenches 

Surface Soil Sampling 

Soil Gas Sampling and Field Analysis 

Borehole Clearing 

Plugging and Abandonment of Wells 

Rev. Effect ive 
No. m 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

0511 2/92 

0511 2/92 

0511 2/92 

0511 2/92 

0511 2/92 

0511 2/92 

0511 2/92 

0511 2/92 

0511 2/92 

0511 2/92 

05/12/92 
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Procedure 
&L 

GT.15 

GT.17 

GT.18 

GT.19 

GT.20 

GT.2 1 

a GT-24 

Title 

Geophysical Borehole Logging 

Land Surveying 

Surface Geophysical Surveys 

Field Gas Chromatographs 

Procedures for Soil Interstitial Water 
Sampling and Sampler Installation 

Cone Penetrometer Testing 

Approval Process for Construction Activities 
on or Near Individual Hazardous Substance 
Siies (IHSSs) 

Rev. 
No. 

2 

2 

2 

2 

2 

1 

0 

Effect lve 

0511 2/92 

0511 2/92 

0511 2/92 

0511 2/92 

0511 2/92 

0511 2/92 

0511 2/92 

, 
\ 
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Procedure 

THIS IS ONE VOLUME OF A SIX VOLUME SET WHICH INCLUDES: 

VOLUME I: FIELD OPERATIONS (FO) 
VOLUME II: GROUNDWATER (GW) 
VOLUME Ill: GEOTECHNICAL (GT) 

VOLUME IV: SURFACE WATER (SW) 
VOLUME V: ECOLOGY (EE) 

VOLUME VI: AIR (AP) 

TABLE OF CONTENTS 
FOR VOLUME IV: SURFACE WATER 

0 sw.1 

sw.2 

sw.3 

sw.4 

sw.5 

SW.6 

sw.7 

SW.8 

sw.9 

sw.10 

sw.11 

Tit le 

Surface Water Data Collection 
Activities 

Field Measurement of Surface Water 
Field Parameters 

Surface Water Sampling 

Discharge Measurement 

Base Laboratory Work 
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Event-Related Surface Water Sampling 

Operation and Maintenance of Stream-Gaging 
and Sampling Stations 

Rev. 
No. 

2 

2 

2 

2 

2 

2 

2 

2 

1 

1 

Effective 
Dale 
0511 2/92 

0511 2/92 

0511 2/92 

0511 2/92 

To Be Added 

0511 2/92 

0511 2/92 

0511 2/92 

0511 2/92 

02/20/92 

0 212 0192 



ROCKY FLATS PLANT Manual No.: 5-21 000-OPS-SW 
EMD OPERATING Procedure No.: Table of Contents, Rev 4 
PROCEDURES MANUAL Page: 2 of 2 

Effective Date: 0511 2/92 
Organization: Environmental Management 

Proc. 
I!!& 

sw.12 

SW.13 

SW.14 

SW.15 

SW.16 

Site Description 

Bacteriological Water Sampling 

Automatic Sampling 

River and Ditch Sampling 

Sampling of Incidental Waters 

Rev. 
No. 

1 

2 

2 

1 

Effective 
mu 

08/30/9 1 

0511 2/92 

To Be Added 

0511 2/92 

0813019 1 

\ 



ROCKY FLATS PLANT Manual No.: 5-21 200-OPS-EE 
EMD OPERATING Procedure No.: Table of Contents, Rev 1 

Effective Date: 1011 8/91 
Organization: Environmental Management 

PROCEDURES MANUAL Page: 1 of 2 

THIS IS ONE VOLUME OF A SIX VOLUME SET WHICH INCLUDES: 

New 
Proc. 
ML 

EE.01 

EE.02 

EE.03 

EE.04. 

EE.05 

EE.06 

EE.07 

EE.08 

EE.09 

EE.10 

O l d  
Proc. 
No. 

5.1 

5.2 

5.3 

5.4 

5.5 

5.6 

5.7 

5.8 

5.9 

5.1 0 

DCN 91.01 

EE.11 5.1 1 

Sampling of Periphyton 
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APPENDIX E 
ROCKY FLATS PHOTOGRAPHIC HISTORY 



a ROCKY FLATS - PHOTO H I STO RY 

9 x 9 inch PHOTOGRAPHY 

ROLL 
NUMBER 

ABOVE GRD 
ALTITUDE FRAMES LENS DATE 

-89 
r( 

FILM TYPE REMARKS 

4,500 
4 , 500 

ft 
ft 

ft 
ft 
ft 

ft 
ft 
ft 

ft 
ft 
ft 

ft 

ft 
ft 

ft 
ft 

ft 
ft 

ft 
ft 

ft 
ft 

153mm 
153mm 

6507 
6508 

187 
187 

Aerocolor 
Color I R  

10 lines 
10 lines &? 

81 

J U J G  

July 

6502 Aerocolor 
Aerocolor 
Aerocolor 

5,500 
11,500 
25,000 

8 8 m  
88mm 
88mm 

15 
12 
17 

5,500 
11,500 
25,000 

153mm 
153mm 
153mm 

6503 15 
12 
17 

Color I R  
Color I R  
Color I R  

25,000 
12 , 000 
6,000 

153mm 
153mm 
153mm 

3722 63 
14 
80 

Aerocolor 
Aerocolor 
Aerocolor 

3723 

3724 

Aerocolor a 25,000 8 8mm 63 

12 , 000 
6,000 

304mm 
3 0 4 m  

14 
80 

Color I R  
Color IR 

Aug 80 

Aug 79 

12 , 500 
6,500 

153mm 
153mm 

3293 

3292 

11 
21 

Aerocolor 
Aerocolor 

12 , 500 
6,500 

3 04mm 
3 04mm 

16 
36 

Color I R  
Color I R  

12 , 400 
6,400 

153mm 
153mm 

2948 

2950 

Aerocolor 
Aerocolor 

6 
10 

12,400 
6,400 

3 04mm 
3 04mm 

6 
28 

Color I R  
Color IR 

May 77 4,500 ft 153mm 1251 
18,000 ft 153mm 

15 Aerocolor 
11 Aerocolor 

19,500 ft 153mm 1252 
5,000 ft 153mm 

11 Color I R  
31 Color I R  



9 x 9 inch PHOTOGRAPHY (Cont.) 

May 76 12,000 ft 150mm 1039 30 Color IR K-17 - 
15,000 ft 150mm 21 Color IR K-17 

June 76 12,000 ft 150mm 1068 19 Color IR K-17 

5,000 ft 150mm 37 Color IR K-17 
15,000 ft 15Omm 15 Color IR K-17 

Aug 75 24,000 ft 153mm 812 25 Aerocolor RC-8 
20,000 ft 153mm 5 Aerocolor RC-8 
13,000 ft 1 5 3 m  4 Aerocolor RC-8 

Oct 75 20,000 ft 153mm 851 206 Aerocolor RC-8 
(for mosaic) 

Oct 74 20,000 ft 153mm 7 17 16 Aerocolor RC-8 

Page 2 



70mm PHOTOGRAPHY 

ABOVE GRD 
DATE ALTITUDE LENS 

May 77 5 , 0 0 0  ft 8 O m m  

5 , 0 0 0  ft 8 0 m  

5 , 0 0 0  ft 80mm 

5 , 0 0 0  ft 80mm 

May 76 

Aug 7 5  

5 , 0 0 0  ft 50mm 
5 , 0 0 0  ft 50mm 
5 , 0 0 0  ft 5 0 m  
5 , 0 0 0  ft 50mm 

1,000 ft 50mm 
1,000 ft 50mm 
1,000 ft 50mm 
1,000 ft 50mm 

5,000 ft 80m.m 

8 O m  

8 O m  

ROLL 
NUMBER 

1 2 5 3  
1254  
1 2 5 5  
1 2 5 6  
1 2 5 7  
1 2 5 8  
1 2 5 9  
1 2 6 0  
1 2 6 1  
1 2 6 2  
1 2 6 3  
1264  

1 0 4 0  
1 0 4 1  
1042  
1 0 4 3  

1044 
1 0 4 5  
1 0 4 6  
1047  

808  
809  
810 
813  
814 
815 
8 1 6  
8 1 7  

8 1 9  
8 2 0  

8 Omm 8 2 1  
822  
8 2 3  
824 

818 

FRAMES FILM TYPE REMARKS 

7 1  Color IR 
77 
46 
7 1  Aerocolor 
7 7  
46  
7 1  Plus-x red 
7 7  
46  
7 1  B&W IR 
77 
46  

87 
87 
87 
87 

34 
34 
34 
34 

7 1  
7 0  
32 
58  
7 1  
7 0  
32 
58 
7 1  
7 0  
32 
58 
7 1  
7 0  
32 

Color IR 
Aerocolor 
B&W IR 
Plus-x red 

Color IR 
Aeroco 1 or 
E&W IR 
Plus-x red 

Aerocolor 

Color IR 

B&W IR 

Plus-x red 

Oct 7 5  10,000 ft 8 0 m  858 2 2  Color IR 
8 O m  857  22 Aerocolor 
8 Om 859 22 Plus-x red 
8 O m  860  22 B&W IR 

8 6 6  & 867 Bendix thermal scanner 
Page 3 .  
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70nm PHOTOGRAPHY (Cont.) 

Oct 75 10,000 ft 80mm 863 35 Color IR 
8 Omm 862 3 0  Aerocolor 
8 Omm 864 35 Plus-x red 
8 Omm 865 35 B&W IR 

868 Bendix thermal scanner 

April 73 6,000 ft 50mm 548 
(Snow Survey) 552 

50mm 549 
553 

50mm 550 
554 

50mm 551 
555 

79 Color IR 
86 
79 Aerocolor 
86 
79 B&W IR 
86 
79 Plus-x red 
86 

June 73 6,000 ft 50mm 590 88 Aerocolor 
591 88 Color IR 
592 88 B&W IR 
593 88 Plus-x red 

OBLIOUE PHOTOGRAPHY 

Aug 81 

Aug 80 

June 76 

Oct 75 

Sept 75 

Aug 75 

80 - 1 5 0 m  3799 70mm EKS 

250mm 3294 4x5 Aerocolor 

80 - 1 5 0 m  1052 70mm EKS 

80 - 1 5 0 m  861 70mm EKS 

80 - 1 5 0 m  848 & 849 70mm EKS 

80 - 1 5 0 m  811 70mm EKS 

I Page 4 



e 
L 

0 
0 
0 
M 

a a In 
v 



a W 
0 
LL 
L 
0 
Z 
W 

I 



m 

a APPENDIX F 
EG&G SITE SPECIFIC HEALTH 

AND 
SAFETY PLAN TEMPLATE 
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EM Health and Safety Officer Date 

EM Project Manager Date 

Director - Environmental Management 

0 Health and Safety Liaison Officer 

Occupational Safety Manager 

Date 

Date 

Date 

Date Director Health and Safety 

2 



Operable Unit Number: 

IHSS Numbers included in scope of work: 

Construction Phase or RVFS Number: 

Project Manager: 

Site Safety Officer: 

Other Team Members: 

Name: 
Name: 
Name: 

Estimated Start-up Date: 

Phone: 
Phone: 
Phone: 

Phone Number: 

Phone Number: 

Job: 
Job: 
Job: 

Estimated Ending Date: 

Location: 

Alternate: 

Background on the site (Le. description, possible origin of contamination): TO BE WRllTEN IN FINAL e 
FORM BY THE PROJECT MANAGER: 

Describe briefly the scope of work to be performed: 

3 



ACRONYMS AND ABGREVIATIONS 

anti -C anti-contamination 

C carcinogeneity 
CAM constant air monitor 
cas Chemical Abstract Services 
C FA Central Facilities Area 
Cii carcingenicity established for humans 
c SA csii carcingenicity suspected for humans 

carci ngeni ci ty suspected for animal s 

DAC derived air concentration 
DOP detailed operating procedures 

EDTA Ethylene diaminetetraacetic acid 
EG&G Idaho EG&G Idaho, Inc. 

HAZMAT hazardous materi a1 
HEPA 
HP health physics technician 
HSO health and safety officer 

hi g h-eff i ci ency part i cul ate ai r 

IH industrial hygienist 
INEL Idaho National Engineering Laboratory 

Occupational Medical Program 
Occupational Safety and Health Administration 

0 OMP 
OSHA 

PCB polychlorinated biphenyl 
PC E tetrachloroethylene 
PM project manager 
PPE personal protection equipment 

Q W Q C  qual i ty assurance/qual i ty control 

RML Radiation Measurements Laboratory 
RSA radiological safety analysis 
RWMC Radioactive Waste Management Complex 

S&T science and technology 
SCBA self-contained breathing apparatus 
SWEPP Stored Waste Examination Pilot Plant 

TC E trichloroethylene 
TLD thermoluminescent detector 
TLV threshold 1 imi t value 
TRA Test Reactor Area 

WMF Waste  Manaqernent Faci 1 i tY 
Warning Communications Center 

A-7 



Figure 2-1 
IIeallli and Safety Orgnnimlion for Operable Unit 6 .  

. Site Pmjea Manager 

P. Lavrln 

S u h l n c t o r  
lledth md Snfely 

Officer 

sdely and llygiene 

Liaison Officer 
Environmental Restoration kdlh and Snfely 
I lcdlh nnd Safely Officer 

I 1 D. Sinone I ~obeddcrmtncd  J D. Smllh 

Site 
lledlh and Safely 

Coodinator 

J. Vanhftlghcm 
I 

I 

Radiation Pinteaion 
Area Manager 

I 
FJ. Farlnolr 

AalRntd u 
To be ddermlned FJ. Furman K.F. hllller K. Sahtlrh K. Andemon needed 

I RPWlG0349 4/27/92 1216 pm sma 

. .  



7.' POTENTIAL ON-SITE HAZARDS (5.) 

Asterisk or add those materials that may be present at the task site: 

l,l,l-Trichloroethane 
1,1,2,2-Tetrachl oroethane 
1,l-Dichloroethane 
1 , l  -Dichloroethyl ene 
1,2-Dichlorobenzene 
1,2-Dichloropropane 
1,e-Trans-Di chl oroethyl ene 
Acetone 
Acids (HF, HC1, etc.) 
A1 umi num 
Americium - 241 
Arnmon i a 
Animal carcasses and feces 
Arsenic 
Asbestos 
Bari urn 
Bat t eri es 
Benzene 
Beryl 1 i urn 
Butane (probably in compressed 

gas cy1 i nders) 
Cadmi urn 
Calcium 
Calcium silicate 
Carbon tetrachloride 
Caustic compounds (NaOH, etc.) 
Chloroform 
Chromi urn 
Cobalt 
Copper 
Cyan i de 
Di chl orodi fl uoroethane 

Dichlorodifluoromethane 
Ethylene glycol 
Gasol ine 
Herbicides 
Lead 
Magnesi urn 
Meat with botulinus 
Mer c u ry 
Mixed activation products 
Mixed fusion products 
Nickel 
Nitrate 
Oi 1 
Plutonium - 238, 239, 240, 241,  242 
Polychlorinated biphenyls (PCBs) 
Pot ass i urn 
Regal Oil 
Roaster oxide 
Santo Wax 
Sod i urn 
Tantal urn 
Tetrachl oroethene 
Tetrachloroethylene (Perch1 oroethyl ene) 
Thall i urn oxide 
To1 uene 
Trichloroethylene (Trichloroethene) 

UO2 powder 
Vanadi urn 
Vehi cl es 
Zinc 
Zi rconi urn 



L i s t  a t i v i t i e s  i n  t h e  Job A c t i v i t y  Column and a s s i g n  a number t i v i t y  ( S o i l  Sampling). I d e n t i f y  how 
ach task.  a e x i s t s  a 

I 
Hechan ica l  I E l e c t r i c a l  I Chemical I+Fe-=- I A c o u s t i c a t  I R a d i o a c t i v e \  ,+Bd-t c i e n c y  i B iohazard  

* I ~ & l N  I (?$3 IMosqui toes 

Job Task I 
I I I I I I 

6 -  NA I S  o t h e r  in-  

I n s t a l l a t i o n  I I overhead l i n e s  I s u r f a c e ,  and/or a i r  I h y p e r t h e r m i a  I I &Z I s e c t s ,  p o i -  
I-j.iKJf5Jtr) I lson o a k / i v y  

I I I 1- I 

I I I p r c  hL I 

%,(?A I p-. 1. n o n i t o r i n g - w e l l 1  D r i l l  r i g  I E l e c t r i c a l  storms, I T o x i n s  i n  subsur face,  I Hypothermia o r 1  D r i l l  r i g  I 

I I I I I 
I 

2. Honi tor ing-We1 I I Generator, compres- I E l e c t r i c a l  storms, I I o x l n s  i n  subsur face,  I Hypothermia or1 Generator  I MA I M A  IWosqui toes 
Sampl i n g  ( sor  pump I g e n e r a t o r  I s u r f a c e ,  and/or  a i r '  I hypo the rm ia  I I I (S o t h e r  i n -  

I I I I I I I I s e c t s ,  p o i -  
lson o s k / l v y  I I I I I I 1 

I I 
3. Sur face -wa te r  I None I E l e c t r i c a l  s to rms  l l o x i n s  i n  s u r f a c e  I Hypothermia or1  None I MA I M A  ( Wosqu I toes 

Sampling I I Iand /o r  a i r  1 h y p e r t h e r m i a  I I I 16 o t h e r  in-  

I s e c t s ,  p o i -  
l s o n  o e k / i v y  

I I I I I I I 
I 1 I 1 I I I 

Sampl i n g  I I overhead l i n e s  I s u r f a c e ,  and/or  a l r  I h y p e r t h e r m i a  I I I 
I I I I I I I 
1 I I I I I I 

Shal low S o i l  I I [ s u r f a c e ,  and/or s i r  I hyper the rm ia  I I I 
Sampl i n g  I I I 1 I I I 

1 I I I I I I 

I I 
4. Borehole S o i l  I D r i l l  r i g  I E l e c t r i c a l  s torms,  ( T o x i n s  i n  subsur face,  I Hypothermia or !  D r i l l  r i g  I M A  I M A  I Mosqui t oes  

I S  o t h e r  in-  
I s e c t s ,  p o i -  
l s o n  o a k / i v y  

I I I 
5. Su r face  and I None I E l e c t r l c a l  s to rms  I T o x i n s  i n  subsur face,  I Hypothermia or1 None I MA I M A  IMosqui toes 

I S  o t h e r  in- 
I s e c t s ,  p o i -  

l s o n  o a k / i v y  

6. Geophysics I None I E l e c t r i c a l  s to rms  I T o x l n s  i n  s u r f i c e  I Hypothermia or1 None I MA I M A  IHosqui toes 
(S o t h e r  in-  
I s e c t s ,  p o i -  
l s o n  o a k / i v y  

Iand /o r  a i r  I h y p e r t h e r m i a  I I I 
I I I I I 

I I 
I I 
I I I I ' I  I I 

7. Su rvey ing  I None I E l e c t r i c a l  s to rms  I T o x i n s  i n  s u r f a c e  I Hypothermia or1 None '1  MA M A  1 Wosqu i t o c s  

I S  o t h e r  in-  

( s e c t s ,  p o i -  
l s o n  o a k / i v y  

I I lend /o r  a i r  I h y p e r t h e r m i a  I I I 
I I I I I I I 
I . I. I I I I I 

10 



Level A Protection Requirements: 
SCBA 
Fully encapsulating, chemical-resistant suit 
Additional Anti-C clothing as recommended by RFP if radiological hazards exist 
Safety shoes 
Chemical-resistant shoe covers 
Hard hat 
Inner chemical-resistant gloves 
Hearing protection 
Other: 

Level B Protection Requirements: 
Air supplied hood or SCBA 
Disposable chemical-resistant coveralls 
Anti-C clothing as recommended by the RFP if radiological hazards exist 
Safety shoes 
Chemical-resistant shoe covers 
Hard hat 
Inner chemical-resistant gloves 
Outer chemical-resistant gloves 
Hearing protect ion 
Other: 

Le vel C Protection Requirements: 
Full-face or half-face air-purifying respirator 
Disposable chemical-resistant coveralls 
Anti-C clothing as recommended by the RFP if radiological hazards exist 
Safety shoes 
Chemical-resistant shoe covers 
Hard hat 
Inner chemical-resistant gloves 
Outer chemical-resistant gloves 
Hearing protection 
Eye protection 
Other: 

Level D Protection Requirements: 
Safety glasses 
Safety shoes 
Hard hat 
Hearing protection 
Other: 

8 



PPE I e v d  

~ 1 0  ppm 
>50 ppm 
9500 ppm 
>lo00 ppm 

D 
C 
B 

Job Shutdown 

Data Intermetation 

M 

Dt her Informilfien; 

9 



mment 

Photoionization meter 
Organic vapor analyzer 
Combustible gas analyzer 
Radiation Survey 
Detector Tubes 
Other: 

. .  e of M- 

Chemical: 
Real-time 

Personnel 

Air Sampling 

Surface Contamination Surveys 

TBD by IH 

TBD by 1H 

TBD by IH 

Ca l ib rau  

daily as required 

daily as required 
N/A 
N/A 

Freauency 

Leaving leaving radiation controlled area. 

Exiting contaminated area. 

During and after work where potential exists for release 
of radioactive material. 

Passing through Radiologically Controlled Area. 

Following personnel decontamination. 

When required by a SSHSP or the EMD Operating 
Procedures. 

When Required by a radiation work permit. 

HSP Manuai Section 18.1 0. 

EMRG 3.1 and 3.2. 

ROI 3.1 and 3.02. 

10 



I 
IHSS 

Number Probability 

141 

Monitoring Requirements PPE Task Hazard 

Radioisotopes in 
surface water samples. 

unusual 

2 

Initial monitoring of the site to determine background levels of C 
potential chemical and radiological hazards. If background 
levels are acceptable, no further monitoring is required 
unless field conditions change. 

Exposure 

1 Continuous Chemical-Organics and 
metals. 



Activity 
Number 

Hazard Mitigation 

- Do not stand near backhoe buckets and earth moving equipment. 
- Verify that all equipment is in good condition. 
- Do not stand or walk under elevated loads or ladders. 
- Do not stand near unguarded excavation and trenches. 
- Do not enter excavation or trenches over 5 feet deep that are not properly guarded, shored 

or sloped. 
- Consult DHSO if other mechanical hazards exist. 

r 

- Locate and mark buried utilities before drilling. 
- Maintain at least 10-foot clearance from overhead power lines. 
- Contact utility company for minimum clearance from high-voltage power lines. 
- If unavoidable close to buried or overhead power lines, have power turned off with circuit 

breaker locked and tagged. - Properly ground all electrical equipment. 
- If equipment must be connected by splicing wires, make sure all connections are properly 

taped. 
- Be familiar with specific operating instructions for each piece of equipment. 

Chemical H a m  

- Use personal protective equipment indicated on page 8. 
- Conduct direct reading air monitoring to evaluate respiratory and explosion hazards (list 

instrument, action level, monitoring location, and action to be taken on page 11). - Consult DHSO for personal air monitoring. 

TemDemre Hazards 

Heat Stress: 
- When temperature exceeds 70oF, take frequent breaks in shaded areas. Unzip or remove 

coveralls during breaks. Have cool water or electrolyte replenishment solution available. 
Drink small amounts frequently to avoid dehydration. Count the pulse rate for 30 seconds as 
early as possible in the rest period. If the pulse rate exceeds 110 beats per minute at the 
beginning of the rest period, shorten the work cycle by one-third. 

Cold Stress: 
- Wear multi-layer cold weather outfits. The outer layer should be of wind resistant fabric. 
- 0 to - 3 O O F  total work time is 4 hours. Alternate 1 hour in and 1 hour out of the low- 

temperature area. Below -3OoF, consult industrial hygienist. 
- Drink warm fluid. Provide warn shelter for resting. Use buddy system. Avoid heavy 

sweating. 
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- Use earplugs or earmuffs when noise level prevents conversation in normal voice at distance 
of three feet. 

- Poison oak, poison ivy. 
- Infection waste. 
- Rabid animals, poisonous reptiles. Wear heavy gloves and coveralls when working with 

animals. Approach trapped animals with caution. - Ticks, mosquitoes, and other insects (disease carriers or poisonous). 
- Biological or animal laboratories. 

Action: Field personnel will be taught to recognize poison oak and poison ivy. Insect repellents will be 
used as necessary. 

13 



. .  . .  ific D-rements 

General Equipment Decontamination 

Handling of Personnel Protective Equipment 

Handling of Decontamination Water and Wash Water 

Heavy Equipment Decontamination 

FMD ODerat ina Procedu re 

F0.03 

F0.06 

F0.07 

F0.04 

Diagrams for Level C and D decontamination are included in Appendix A and B 

SDecific Site Co ntrol Reauirements 

Complied with 29 CFR 191 0.1 20 

Complied with EG&G Integrated Work Control Program (ICWP) 

Radiation Work Permit 

Confined Space Permit 

Met all Training Requirements 

Participate in Medical Surveillance Program 

Don Required PPE 

Provided Exclusion Zone 

Provided Contaminant Reduction Zone 

Provided Support Zone 
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A baseline comprehensive physical examination must be on file with the RFP OHD for all employees 
working in the field. In addition, employees must have a follow-up medical exam at least once a year for as 
long as they work at the site. Upon reassignment to an area not associated with hazardous waste site work 
or who terminates employment must have a final exit medical exam. 

Occupational Health Division Responsibilities: 
- 
- 
- 
- 
- 
- 

Treatment of illness and injuries in or arising out of the source of work 
Assistance in the documentation and investigation of work-related illness or injury 
Providing medical opinions about the ability of employees to perform the assigned work. 
Advice on medical treatment and transportation 
The maintenance and operation of a radiological and chemical decontamination facility at RFP. 
Providing medical surveillance programs for workers who are properly identified by a qualified IH as 
exposed, or at risk to become exposed, over action limits to specific toxic substances. 

Project Manager Responsibilities: 
Provide prior to commencement of work: 
- 

- 
- 
- 
- 

Substances to which the employee is likely to be exposed, expected frequency, and duration of 
exposure. 
Time, place, and extent of previous exposure to these substances above TLV. 
Type of PPE to be used by the employee, when, and what training has been given about its use. 
The estimated number of days per month the worker is to use PPE, especially respirators, in the 
coming year. 
The estimated length of time the employee is expected to continue as a HAZMAT worker. 

Employees Responsibilities: - 
- 
- 
- 

Recognizing the detectable signs or symptoms of overexposure to chemical or physical hazards. 
Advising their supervisors of any physical or mental conditions that could affect work performance. 
Reporting all occupational injuries or illnesses immediately. 
Reporting to the Occupational Health Department to have limitations verified or restrictions 
imposed (restrictions recommended by an off-site physician must be presented in writing to the 
Occupational Health Department). 
Reporting to the Occupational Health Department for re-evaluation as scheduled. - 

Subcontractors Responsibilities: - 
- 

- 
- 

Responsible for providing and implementing a medical surveillance program for all employees 
assigned to work in the field that meet the requirements of 29 CFR 1910.120(1)(2). 
Subcontractor physician must provide written authorization that each employee working at the site 
is fit to work. 
Subcontractor physician must provide authorization that the employee is medically qualified to 
wear a respirator. 
Receive respirator fit through EG&G Industrial Hygiene Department. 
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Site Resources: 

Medical Clinic 
HAZMAT Team 
Phone 
2-way radio 
Water Supply 
Restrooms 
Fire Department 
Police 

Emergency Phone Numbers: 

The nearest phone is located at the field trailer. The field crew will be in radio communication with the site 
supervisor at the trailer, 

Ambulance 
Medical. 
Fire 
Police 
Poison Control Center 
Other 
Project Manager 
Site Contact 
H&S Coordinator 

Contingency Plans: 

Spill, Accidental Release: 

Fire, Explosion: 

Other: 

x2911 
x2911 
x2911 
x2911 
x2911 

966- 
966- 
966- 

DP- 
DP- 
DP- 

Call x2911 

Call x2911 or use fire alarm or fire phone. 

Evacuate area if in immediate danger. 

Emergency Route to nearest Hospital (Appendix C): Onsite medical facility - Bldg. 123 

Evacuation Procedures: Follow instructions given over public address system, otherwise upwind. 

i . 
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s2s 

40-Hour OSHA 

. 24-Hour OSHA 

3-Day Supervised Field Experience 

1 -Day Supervised Field Experience 

8-Hour Annual Refresher 

Radiation Worker Training 

Site Specific Briefing 

Safety Meetings 

Emergency Response Plan Rehearsal 

0 Supervisor Health and Safety Training 

Personnel Protective Equipment 

CPR/First Aid 

Certification Level 

Other: 

Rate CornDleted 
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Task Tale: 

Projeet Manager: 

Field Team Leader: 

Ext. 

Ext. 

Location: 

Location: 

I certify that I have been given a copy of the task specific Health and Safety Plan for the 
task, and agree to comply with the procedures described therein. I 

further certify that I understand the potential health and safety hazards of the program (as outlined in the 
Health and Safety Plan) and have been trained in the use of the personal protective equipmen! selected 
for this task. 

Employee: 

(Signature) (Date) a (Print) 
Company of Employment: 

Field Team Leader: 

(Print) (Signature) (Date) 

Health and Safety Officer: 

(Signature) (Date) 

18 
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APPENDIX G 
ROCKY FLATS ENVIRONMENTAL DATABASE SYSTEM RELEVANT 

FILES 
0 



APPENDIX G - ROCKY FLATS ENVIRONMENTAL DATABASE 
SYSTEM 

Rad Data 
PesticidePCB Data 
Inorganic Data 
Organic Data 
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